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Available online 1 December 2020 were recruited. Demographic, clinical and biochemical data of the patients were collected. Hyperten-

sion was defined as taking anti-hypertensive medications or having office arterial blood pressure (ABP)
>140/90 mmHg or home ABP > 130/80 mmHg.

Results: A total of 4756 (58.9% women) diabetic patients were evaluated. The percentage of patients
Type 2 diabetes with hypertension was 67.5% (n = 3212). Although 87.4% (n = 2808) of hypertensive patients were under
Arterial blood pressure treatment, blood pressure was on target in 52.7% (n = 1479) of patients. Hypertension proportions were
Masked hypertension higher in woman (p = 0.001), older, more obese, and those who had longer diabetes duration, lower
White coat hypertension education levels, higher frequency of hypoglycemic events (all p < 0.001) and higher triglyceride levels
(p =0.003). LDL cholesterol level and the percentage of smokers were lower in hypertensive group than
in non-hypertensive group (both p < 0.001). The percentage of macro and microvascular complications
was higher in the hypertensive group than in the normotensive one (both p < 0.001). In multivariate
logistic regression analysis, being a woman (OR: 1.26, 95% CI: 1.04-1.51, p = 0.016), smoking (OR: 1.38,
95% CI: 1.05-1.80, p = 0.020), regular physical activity (OR: 1.24, 95% CI: 1.01-1.53, p = 0.039) and the
presence of macrovascular complications (OR: 1.38 95% CI: 1.15-1.65, p = 0.001) were the significant
predictors of good ABP regulation. The ratios of masked and white coat hypertension were 41.2% and
5.7%, respectively.

Conclusion: Our findings indicate that two-thirds (67.5%) of adult patients with T2DM have hypertension.
Co-existence of hypertension increases the frequency of macro and microvascular diabetic complications
in these patients. Despite the critical role of hypertension in morbidity and mortality, only half of the
patients have favorable ABP levels. Masked hypertension seems to be another important issue in this
population.
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1. Introduction

Type 2 diabetes mellitus (T2DM) is a common and a serious
public health problem with chronic complications and a leading
cause of cardiovascular disease [1]. T2DM and hypertension are
interrelated diseases and diabetic complications are significantly
increased with the coexistence of hypertension [2,3]. Not only
hypertension prevalence is increased among patients with dia-
betes, but also hypertensive patients are more prone to develop
T2DM [4-6].

Many studies reported increased hypertension rates among
patients with T2DM [4-7]. It is estimated that hypertension is about
two-fold increased in individuals with T2DM compared to those
without hypertension [8]. T2DM and hypertension share common
risk factors, such as obesity, increased visceral adiposity and insulin
resistance. Although several findings help to understand this coex-
istence, the whole pathogenic mechanisms are not well understood
[9].

The current study was designed to evaluate the prevalence of
hypertension, and the achievement rates of treatment goals of arte-
rial blood pressure (ABP) among Turkish adult patients with T2DM.
The socio-demographic and biochemical predictors that affect the
control of hypertension were also investigated. This study is the
first multi-centered nation-wide study that enrolled patients from
37 cities in Turkey to evaluate the prevalence of hypertension, and
assess the characteristics of hypertensive compared to normoten-
sive T2DM patients. The results of our study with these features
also contribute to global evaluation.

2. Methods
2.1. Study design

This cross-sectional, nationwide, multicenter study was carried
out between 01 April and 30 June 2017 in 68 tertiary endocrine
units of university hospitals from 37 cities throughout Turkey.
Patients were allocated according to the 12 NUTS (Nomenclature
of Territorial Units for Statistics) regions of the country, and max-
imum 100 patients per unit were enrolled. The local and central
ethics committees approved the study protocol defined as in our
previous study [10]. All patients signed informed consents prior
to data collection. This study was registered at ClinicalTrials.gov
(NCT03455101).

2.2. Study population

Patients older than 18 years with T2DM and followed up in the
same center for at least a year were enrolled in the study. They
were selected consecutively in each outpatient clinic according to
the order of admission. Patients with pregnancy, decompensate
liver disease, psychiatric disorders interfering with cognition or
compliance, bariatric surgery or renal replacement therapy were
excluded.

2.3. Data collection

A specifically designed data collection form was applied to all
patients by their physicians. The data form included social and
demographic features (age, marital status, education, occupation
and monthly income), concomitant diseases, diabetic macro and
microvascular complications, family history (T2DM, obesity, hyper-
tension, dyslipidemia and cardiovascular death at an early age),
individual lifestyle and diabetes management (smoking, diet, exer-
cise, self-monitoring of blood glucose (SMBG) and frequency of
hypoglycemia) and all medications. Current and previous labora-
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tory data were also collected. Presence of macro and microvascular
complications were confirmed with hospital records.

2.4. Anthropometric and blood pressure measurements

Height, weight and waist circumference (WC) were recorded
in patients with underwear. Body mass index (BMI) was calcu-
lated from measured weight and square of height (kg/m?). WC
was measured from the horizontal line between the lower ribs and
the upper iliac crests after the patients exhaled. Office ABP was
obtained by using the same model automatic blood pressure moni-
tors (Omron M2, HEM-7121-E) in the sitting position after at least 5
min rest. For study participants, office BP was measured three times
consecutively on the same arm at 2 visits before and after home
measurements, and the mean of the measurements was recorded.
Specific home ABP forms were given to patients who were edu-
cated about how to measure blood pressure and fill in the form.
Patients measured ABP with automated blood pressure monitors
at home twice a day for a week (total 14 records). The mean of
measurements were recorded during their control visits and used
for analysis.

2.5. Laboratory data

For biochemical analyses, all blood samples were collected from
the antecubital vein in the morning of after overnight fasting. Labo-
ratory measurements were made with automated analyzers in the
hospitals where the patients were followed. The levels of fasting
blood glucose, triglycerides (TG), total and HDL-cholesterol (HDL-C)
were measured enzymatically. LDL cholesterol (LDL-C) was cal-
culated using Friedewald’s equation (LDL-C = Total cholesterol —
[HDL-C + TG/5]) if TG was less than 400 mg/dl. Glycohemoglobin
(HbA1c) was measured with the one of the methods certified by
the National Glycohemoglobin Standardization Program (NGSP)
including high-performance liquidchromatography (HPLC), tur-
bidimetric inhibition immunoassay or enzymatic methods.

2.6. Definitions

Hypertension was defined as taking anti-hypertensive medi-
cations or having at least twice office ABP > 140/90 mmHg or
home ABP > 130/80 mmHg. Normotensive patients taking anti-
hypertensive medications for proteinuria or any other purpose
were not included. White coat hypertension (WCH) was defined
as office ABP > 140/90 mmHg with home ABP < 130/80 mmHg
and masked hypertension (MH) as office ABP < 140/90 mmHg with
home ABP > 130/80 mmHg. Sustained hypertension was defined
as office ABP > 140/90 mmHg with home ABP > 130/80 mmHg.
Controlled hypertension was defined as office ABP < 140/90 mmHg
and home ABP < 130/80 mmHg [11]. Hypoglycemia was defined by
the presence of classic symptoms and a capillary glucose level of
70 mg/dl or less at that time.

2.7. Statistical analyses

Statistical analyses were performed in SPSS 18.0 (SPSS Inc.,
Chicago, IL, USA). Data were expressed as mean =+ SD for continuous
variables or as percentage for categorical variables. Independent
sample t-test was used for comparisons among continuous vari-
ables, and Chi-square test for categorical variables. Binominal
logistic regression was performed to ascertain the association
between different variables and the presence of hypertension or
the control of hypertension. The p value was two tailed with a
significance level of 0.05.
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Patients with Type 2 DM
(n=4756)

Patients with hypertension
(n=3212, 67.5%)

Patients using antihypertensive
drug

(n=2807,87.4%)

Patients not using antihypertensive
drug

(n=405,12.6%)

Antihypertensive druguse (n, %)
®ACEIs/ARBs 2233 (79.6)
eBetablockers 953 (34.0)
eCachannelblockers 764 (27.2)
eDiuretics840(29.9)
oOthers87(3.1)

Patients with office ABP under
control (<140/90 mmHg)

(n=1479,52.7%)

Patients with office ABP uncontrolled

(2140/90 mmHg)
(n=1328,47.3%)

Fig. 1. The CONSORT diagram for the frequency of hypertension and hypertension under control, and the distribution of antihypertensive medications.
Abbreviations: ABP, arterial blood pressure; ACEIs, angiotensin-converting enzyme inhibitors; ARBs, angiotensin ii receptor blockers.

3. Results

A total of 4756 (58.9% women) patients were registered. The
ratio of the patients with hypertension was 67.5% (n = 3212).
Although 87.4% (n = 2808) of the hypertensive patients were under
treatment, blood pressures were on target only in 52.7% (n = 1479)
(Fig. 1).

The rate of hypertension was 69.4% in women and 64.7% in men
(p=0.001). Patients with hypertension were older than those with-
out hypertension (60.6 + 9.8 vs. 54.0 & 10.4 year, p < 0.001), and
were predominantly woman especially after 40 years old (Fig. 2).
The rate of overweight or obesity was significantly higher in the
hypertensive group compared to the normotensive group (91.7% vs.
84.8%, p <0.001). Furthermore, the rate of increased WC was higher
in patients with hypertension than those of without hypertension
(74.3% vs. 68.3%, p < 0.001). Compared to those without hyper-
tension, patients with hypertension had longer diabetes duration,
lower education levels, higher frequency of hypoglycemic events
and higher TG levels. The mean LDL-C level and the percent-
age of patients with LDL-C level equal or higher than 70 mg/dL
were significantly higher in the normotensive group compared
to the hypertensive group. On the other hand, the use of anti-
hyperlipidemic agents was significantly higher in hypertensive
patients than in normotensive ones. Additionally, the frequency of
smokers was lower in the hypertensive group compared to the nor-
motensive group (Table 1). Furthermore, coronary artery disease,
peripheral artery disease, cerebrovascular disease, retinopathy,
nephropathy and neuropathy were more frequent in patients with
hypertension compared to those of without hypertension (Table 2).

According to the multivariate logistic regression analysis, being
awoman (OR: 1.26, 95% Cl: 1.04-1.51, p = 0.016), current smoking
(OR:1.38,95%Cl: 1.05-1.80, p = 0.020), performing regular physical
activity (OR: 1.24,95% CI: 1.01-1.53, p=0.039) and the presence of
any macrovascular complication (OR: 1.38, 95% CI: 1.15-1.65, p =
0.001) were the significant predictors of better BP control (Fig. 3).
The number of antihypertensive medications in patients with and
without macrovascular disease was compared. Accordingly, using
more than one antihypertensive drug was higher in patients with
macrovascular disease compared to those of without macrovascu-
lar disease (61.9% vs. 46.6, p < 0.001).

Of the 3212 hypertensive patients with T2DM, 41.2% had MH
and 5.7% WCH. According to the office blood pressure measure-
ments, the vast majority of patients with normotension (86.5%) had
MH, and 10.9% of those with hypertension had WCH (Table 3).

4. Discussion

The TEMD Hypertension Study demonstrated that two-thirds
(67.5%) of adult patients with T2DM followed in the tertiary center
have hypertension in Turkey. Although the vast majority of patients
(87.4%) used antihypertensive drugs, BP were on target in less than
half of all hypertensive patients (46.0%). Also, the data showed that
about 40% of patients with hypertension had MH and 6% had WCH.
This is the first nationwide report showing the frequency of hyper-
tension in patients with T2DM in Turkey. In accordance with our
results, the prevalence of hypertension among patients with type
2 diabetes has reported to be 50-87 % [7,12-16]. There is hardly
enough data about the prevalence of HT in patients with T2DM in
Turkey. In a single center study of 707 patients with T2DM, the
prevalence of hypertension was reported as 70% [17]. A previous
study conducted by our study group found that 58.0% prevalence
of hypertension among the 4039 adults from 7 different regions of
Turkey [18]. In a study of Sengul et al., the prevalence of hyperten-
sion in the adult Turkish population was %30.3, pharmacological
treatment rate 47.4%, and the rate of hypertension control was
28.7% [19]. Compared to Sengul et al., the higher rate of hyper-
tension control of in our study may be due to the patients followed
up in the tertiary endocrine units for at least a year.

It has been reported that the prevalence of hypertension was
higher among men than women until the age of 45, nearly equal
between two genders from 45 to 64 years of age, and after that
became more prevalent among women [20]. Sengul et al. showed
that the prevalence of hypertension was significantly higher among
women compared with men in middle age Turkish adults [19]. In
our Turkish T2DM population, hypertension was more common in
men before the age of 40 years, thereafter became more prevalent
in women.

Obesity often accompanies hypertension, either as a causative or
a coexisting factor. Furthermore, obesity and particularly visceral
adiposity have been reported to have a key role in development
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Fig. 2. The prevalence of hypertension according to the age categories and gender.
Table 1
Comparison of demographic, clinical and laboratory findings in patients with T2DM with and without hypertension.
Variable Hypertensive group (n = 3212) Non-hypertensive group (n = 1544) p
Gender(female) (n,%) 1944 (60.5) 855 (55.4) 0.001
Age (years) 60.6 +£9.8 54.0 +10.4 <0.001
WC (n(%))
<90 cm for women; <100 cm for men 682 (22.9%) 399 (28.9%) <0.001
>90 cm for women; >100 cm for men 2297 (77.1%) 984 (71.1%)
Smoking (n(%))
Never smoking 2050 (64.0%) 930 (60.7%) <0.001
Quit smoking 802 (25.1%) 348 (22.7%)
Current smoking 349 (10.9%) 253 (16.5%)
Education level (n(%))
None 389 (12.3%) 129 (8.5%) <0.001
Elementary 1617 (51.0%) 748 (49.3%)
High school 603 (19.0%) 344 (22.7%)
University 560 (17.7%) 296 (19.5%)
Monthly income (n(%))
<1500 750 (29.3%) 331 (27.8%) 0.482
1501—2000b 535 (20.9%) 252 (21.2%)
2001-5000T) 1061 (41.5%) 497 (41.8%)
>5000D 211 (8.3%) 110 (9.2%)
Physical activity (n(%))
None 1556 (48.9%) 689 (45.3%) 0.069
<60 min per week 949 (29.8%) 483 (31.7%)
61-150 min per week 325(10.2%) 154 (10.1%)
>150 min per week 351 (11.0%) 196 (12.9%)
Diabetesduration (year) 119+ 7.7 8.57 £6.6 <0.001
Hypoglycemic event (n,%) 1425 (45.0) 583 (38.8) <0.001
BMI (kg/m?) 32.7+6.6 30.9+6.3 <0.001
SBP office (mmHg) 137.1 £19.2) 1229 +113 <0.001
DBP office (mmHg) 822 +115 77.0 +£8.0 <0.001
SBP home (mmHg) 1285+ 139 119.5 £ 10.8 <0.001
DBP home (mmHg) 78.6 £ 9.0 754 +7.8 <0.001
HbA1c (%) 7.7 +1.7 76 +18 0.520
LDL-C (mg/dI) 112.0+ 358 117.8 +36.7 <0.001
LDL-C (n(%))
<70 mg/dl 323 (10.1%) 106 (7.4%) <0.001
> 70 mg/dl 2889 (89.9%) 1438 (92.6%)
TG (mg/dl) 186.1 +134.6 1740+ 117.3 0.003
HDL-C (mg/dl) 464 +129 46.7 +£12.9 0.482

Abbreviations: f) Turkish lira; BMI, body mass index; DBP, diastolic blood pressure; HbA1c, glycosylated hemoglobin; HDL-C, high density lipoprotein cholesterol; LDL-C,
low density lipoprotein cholesterol; SBP, systolic blood pressure; T2DM, type 2 diabetes mellitus; TG, triglyceride; WC, waist circumference.
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Table 2

Primary Care Diabetes 15 (2021) 332-339

Comparison of macro and micro-vascular complications in patients with T2DM with and without hypertension.

Variable Hypertensive group (n =3212) Non-hypertensive group (n = 1544) p
Coronary artery disease 871 (29.5%) 131(9.2%) <0.001
Peripheral artery disease 147 (5.0%) 39 (2.7%) 0.001
Cerebrovascular disease 118 (3.8%) 23 (1.6%) <0.001
Retinopathy 730 (24.9) 190(13.8) <0.001
Nephropathy 737 (24.8) 127 (8.9) <0.001
Neuropathy 1196 (37.6) 428 (28.2) <0.001
Abbreviations: T2DM, type 2 diabetes mellitus.
Type Il DM
Odds Ratio (95% C1) P Value
All patients
Female (Male as ref.) - 126(104-151) 0016
Age ($30 years as ref. ) l
31-50 years 3.13(0.27-3608) 0360
$1-70 years 253(022-2898) 04sS
>70 years 265(0.23-3060) 0434
Diabetes duration (1-5 years as ref. ) .
6-10 years [ 0.96(0.76 - 1.21) 0.699
>10 years o 086(069-107) 0186
Weight (<25 kg/m? as ref.) .
BMI 25 - 29.9 kg/m® v 098 (0.71 - 1.36) 0.907
BMI 30 - 39.9 kg/m’ —.— 0.74(0.53 - 1.01) 0.058
BMI 240 kg/m* o—H 0.70 (0.48 - 1.02) 0.061
HBALC 27% (<7% as ref) - 091(0.77-1.07) 0.244
Microvascular complications m 095 (0.81- 1.13) 0.586
Macrovascular complications B 1.38(1.15 - 1.65) 0.001
Dyslipidemia 0—!—1 0.65 (0.43 - 1.00) 0.050
Smoking . 1.38(1.05- 1.81) 0.020
Regular Exercise of >2 days/week (2 days/week as ref.) .- 1.24(1.01-153) 0.039
Higher Education (Lower edu. as ref. ) [ 1.00 (0.83 - 1.20) 0.039
Using 23 anti-hypertensive drug r-l-t 0.89 (0.72 - 1.10) 0.285
g N ® @
— —
BP 2 140/90 mmHg BP < 140/90 mmHg

Fig. 3. Factors associated with good blood pressure control in the logistic regression model.

Table 3

The rates of masked and white-coat hypertension in hypertensive patients with T2DM.

Abbreviations: BMI, body mass index.

OfficeABP < 140/90 mmHg

Office ABP > 140/90 mmHg

Home ABP < 130/80 mmHg
Home ABP > 130/80 mmHg

ABP at target
Masked hypertension

White-coat hypertension
Uncontrolled ABP

Abbreviations: ABP, arterial blood pressure; T2DM, type 2 diabetes mellitus.

ofhypertension in patients with diabetes [9,21]. Chronic low-grade
inflammation and oxidative stress in visceral adipose tissue lead to
renin angiotensin aldosterone system (RAAS) activation and stim-
ulation of aldosterone production [22,23]. Visceral obesity induced
oxidative stress augments insulin résistance, which leads to vascu-
lar stiffness, hypertrophy, fibrosis and abnormal remodeling [24].
Moreover, hyperinsulinemia enhances sodium reabsorption in the
renal tubules, resulting in high blood pressure [25]. In a study,
Al-Nimer et al. showed that diabetic patients complicated with
hypertension had higher BMI than those of without hypertension
[26]. Our study confirmed that obesity and increased WC were more
common in T2DM patients with hypertension.

It has been found that prevalence of hypertension increased as
the educational status decreased in several studies [27-29]. In a
meta-analysis, Leng et al. showed that subjects with lowest edu-
cation level had two-fold increased risk of hypertension compared
to those with highest education [30]. The present study also found
that the percentage of patients with low education level was higher
in the hypertensive group. Low education level may affect patient’s

knowledge of hypertension and health behaviors such as diet, exer-
cise, stress management and health care visits [31-35].

In the present study, patients with hypertension had longer
diabetes duration, higher frequency of hypoglycemic events and
higher TG levels. It has been shown that duration of diabetes
was independently associated with macrovascular complications
[36,37]. Hypoglycemia leads to activation of sympatho-adrenal sys-
tem resulting in blood pressure elevation, which may be related
with increased cardiovascular risk [38,39]. Sarag et al. found that
elderly diabetic patients had more often complicated with dys-
lipidemia and also had higher systolic and diastolic BP compared
to middle-aged diabetic patients [40]. Laaksonen et al. found that
elevated LDL-Cand TG levels were associated with increased hyper-
tension risk [41]. Moreover, Fu et al. demonstrated that elevated TG
levels can increase risk of T2DM complicated with hypertension
[42]. Interestingly, percentage of patients with elevated LDL-C and
smokers were lower in our hypertensive group. The higher rate of
statin use in the hypertensive group may explain the low LDL-C in
this group. While blood pressure increases with the acute effect of
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smoking, there is controversial data on the relationship between
chronic smoking and hypertension [43-48]. Although our finding
that smoking did not have a negative effect on hypertension and
that smoking was a good predictor for ABP, there is controversial
data on the relationship between chronic smoking and hyper-
tension. Most of the trials that failed to find a positive effect of
smoking on hypertension relied on current smoking status to eval-
uate the effects of smoking on health, while others used the data
for smoking in a specific period of time [45,44-48]. Some authors
explained that this may be attributed to the fact that smokers
are relatively less body weight than non-smokers [49]. However,
this can lead to biased and misleading evaluation of the effects of
smoking on health. It is well known that smoking generally has a
long-term, cumulative negative effect on health, so current smok-
ing may not damage health on a short time. It has been shown
that life-course smoking is associated with higher risks of hyper-
tension [50]. Our study evaluated the current smoking status that
not reflecting life-course-adjusted cigarettes smoking. In our study,
macro and microvascular diseases were more common in hyper-
tensive T2DM population. Many studies have shown that the risk
of macrovascular events including cardiovascular, cerebrovascu-
lar and peripheral arterial diseases dramatically increased in the
coexistence of hypertension and diabetes [51-54]. Moreover, sev-
eral researchers demonstrated that macrovascular diseases can be
prevented via controlling the blood pressure in patients with dia-
betes [53,55-58]. The additive effect of increased blood pressure
on the beginning and progression of microvascular complications
of diabetes has been determined previously [55,59-65].

The present study revealed that being a woman, smoking, mak-
ing regular exercise and having macrovascular complications were
associated with good blood pressure control. Although the patho-
physiological mechanisms have not been fully elucidated, it has
been found that premenopausal women had lower blood pres-
sure compared to men. Inhibitor effects of estrogen on sympathetic
nervous system, RAAS, endothelin and oxidative stress have been
suggested to lead the blood pressure control in a positive way [66].
Although exercise has been shown to lower BP in non-diabetic
individuals, studies in T2DM have yielded inconsistent results
[67-70]. Our patients with macrovascular disease were using mul-
tiple antihypertensive drugs, which may be the reason of good
blood pressure control.

Only few studies with limited number of subjects have explored
WCH and MH in T2DM. These studies reported various ratios of
6.8-42.2% for WCH and 18-33.1% for MH with different cut-off
values of systolic and diastolic ABP [71-73]. Of these, two studies
used 24 h and 30 min intervals ABPM for evaluation of MH and
they reported ratio of 18.8% and 18% for MH [71,72]. The other
study used self blood pressure measurement for home monitor-
ing reported MH ratio of 33.1% [73]. The frequencies of WCH and
MH were found to be 5.7% and 41.2%, respectively in our Turkish
patients with T2DM.The different results may be due to the differ-
ent diagnostic cut-off values (our study used lower cut-off values
which was >130/80 mmHg for home measurement) and differ-
ent blood pressure measurement techniques, and the fact that our
patients had been followed up in a tertiary center for at least 1 year.

The limitations of the present study were as follows: I) the
results may probably not reflect the hypertension prevalence of
the overall population with T2DM since they were only followed
in the tertiary center. II) Some anti-hyperglycemic agents, such as
SGLT-2 inhibitors, may affect blood pressure. Since we did not take
this matter into evaluation, the blood pressure might be affected in
some patients. III) The study was in cross-sectional design. There-
fore, inferring a causal relationship between predictive risk factors
and good blood pressure control may be questionable. On the other
hand, with large sample size increasing the power of the study, the
TEMD survey is the first nationwide hypertension study in T2DM

Primary Care Diabetes 15 (2021) 332-339

that provides valuable data about hypertension prevalence, blood
pressure treatment and control rates and the characteristics of the
patients with T2DM living in Turkey. Moreover, the patient pop-
ulation including 37 cities from all region of Turkey reflected the
socio-demographic distribution in a homogeneous manner.

In conclusion, the TEMD study data show that the prevalence
of hypertension in patients with T2DM is higher than the previ-
ously reported prevalence for the Turkish adult population. Micro
and macro complications of diabetes are more common in peo-
ple with hypertension. Despite the critical role of hypertension in
morbidity and mortality, and lots of patients was taking antihy-
pertensive treatment, only half of the patients were at the desired
blood pressure levels, and masked hypertension was an important
problem for these patients. Although the data of our study consisted
of national values, the information obtained from this research may
have important clinical value that can contribute to optimize HTN
and T2DM management in order to prevent or at least reduce their
devastating results.

Declaration of interests

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Funding

The TEMD study has funded by the Society of Endocrinology and
Metabolism of Turkey (Grant no. 04/10/2016-01).

References

[1] ]JJ. Gagliardino, P.K. Atanasov, J.C.N. Chan, et al., Resource use associated with

type 2 diabetes in Africa, the Middle East, South Asia, Eurasia and Turkey:

results from the International Diabetes Management Practice Study (IDMPS),

BM]J Open Value Health 18 (7) (2015) 619, http://dx.doi.org/10.1136/bmjdrc-

2016-000297.

G.Lastra, S. Syed, L.R. Kurukulasuriya, et al., Type 2 diabetes mellitus and hyper-

tension: an update, Endocrinol. Metab. Clin. North Am. 43 (1) (2013) 103-122,

http://dx.doi.org/10.1016/j.ec1.2013.09.005.

A.D. Colosia, R. Palencia, S. Khan, Prevalence of hypertension and obesity in

patients with type 2 diabetes mellitus in observational studies: a systematic

literature review, Diabetes Metab. Syndr. Obes. 6 (2013) 327-338, http://dx.
doi.org/10.2147/DMS0.S51325.

S.S. Abougalambou, A.S. Abougalambou, A study evaluating prevalence of

hypertension and risk factors affecting on blood pressure control among type

2 diabetes patients attending teaching hospital in Malaysia, Diabetes Metab.

Syndr. 7 (2) (2013) 83-86, http://dx.doi.org/10.1016/j.dsx.2013.02.019.

D.I. Pavlou, S.A. Paschou, P. Anagnostis, et al., Hypertension in patients with

type 2 diabetes mellitus: targets and management, Maturitas 112 (2018)71-77,

http://dx.doi.org/10.1016/j.maturitas.2018.03.013.

R.P. Stolk, L.P. Van Splunder, ].S. Schouten, High blood pressure and the inci-

dence of non- insulin dependent diabetes mellitus. Findings in a 11.5 year

follow up study in The Netherlands, Eur. J. Epidemiol. 9 (1993) 134-139, http://
dx.doi.org/10.1007/BF00158782.

[7] A.D. Colosia, R. Palencia, S. Khan, Prevalence of hypertension and obesity in

patients with type 2 diabetes mellitus in observational studies: a systematic

literature review, Diabetes Metab. Syndr. Obes. 6 (2013) 327-338, http://dx.
doi.org/10.2147/DMS0.S51325.

The National High Blood Pressure Education Program Working Group, National

High Blood Pressure Education Program Working Group report on hyperten-

sion in diabetes, Hypertension 23 (1994) 145-158.

[9] G.Lastra,S. Syed, L.R. Kurukulasuriya, et al., Type 2 diabetes mellitus and hyper-
tension: an update, Endocrinol. Metab. Clin. North Am. 43 (1) (2014) 103-122,
http://dx.doi.org/10.1016/j.ecl.2013.09.005.

[10] A. Sonmez, C. Haymana, F. Bayram, TEMD Study Group, et al., Turkish nation-
wide survEy of glycemic and other Metabolic parameters of patients with
Diabetes mellitus (TEMD study), Diabetes Res. Clin. Pract. 146 (2018) 138-147,
http://dx.doi.org/10.1016/j.diabres.2018.09.010, Epub 2018 Sep 20. PMID:
30244051.

[11] T. Unger, C. Borghi, F. Charchar, et al., 2020 International Society of Hyper-
tension Global Hypertension Practice guidelines, Hypertension 75 (6) (2020)
1334-1357, http://dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026.

[12] D.C. Suh, C.M. Kim, LS. Choi, et al., Trends in blood pressure control and treat-
ment among type 2 diabetes with comorbid hypertension in the United States:

[2

3

=

(5

[6

(8

337

Downloaded for Anonymous User (n/a) at Ministry of Health Ankara City Hospital from ClinicalKey.com by Elsevier on June
14, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.


dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1136/bmjdrc-2016-000297
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.dsx.2013.02.019
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1016/j.maturitas.2018.03.013
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.1007/BF00158782
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
dx.doi.org/10.2147/DMSO.S51325
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
http://refhub.elsevier.com/S1751-9918(20)30313-2/sbref0040
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.ecl.2013.09.005
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1016/j.diabres.2018.09.010
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026
dx.doi.org/10.1161/HYPERTENSIONAHA.120.15026

T.Sabuncuetal.

1988-2004, J. Hypertens. 27 (2009) 1908-1916, http://dx.doi.org/10.1097 /HJH.
0b013e32832d4aee.

[13] B.Luy,Y.Yang, X.Song, X. Dong, et al., An evaluation of the International Diabetes
Federation definition of metabolic syndrome in Chinese patients older than
30 years and diagnosed with type 2 diabetes mellitus, Metabolism 55 (2006)
1088-1096, http://dx.doi.org/10.1016/j.metabol.2006.04.003.

[14] A.O. Ogbera, A.O. Azenabor, Hyperuricaemia and the metabolic syndrome in
type 2 DM, Diabetol. Metab. Syndr. 2 (2010) 24, http://dx.doi.org/10.1186/
1758-5996-2-24.

[15] E. Kabakov, C. Norymberg, E. Osher, et al., Prevalence of hypertension in type
2 diabetes mellitus: impact of the tightening definition of high blood pres-
sure and association with confounding risk factors, J. Cardiometab. Syndr. 1 (2)
(2006) 95-101, http://dx.doi.org/10.1111/j.1559-4564.2006.05513.x.

[16] M. Janghorbani, M. Amini, Metabolic syndrome in type 2 diabetes mellitus in
Isfahan, Iran: prevalence and risk factors, Metab. Syndr. Relat. Disord. 5 (3)
(2007) 243-254, http://dx.doi.org/10.1089/met.2005.0010.

[17] N. Kahya Eren, E. Harman, D. Dolek, et al., Rate of blood pressure control and
antihypertensive treatment approaches in diabetic patients with hypertension,
Turk Kardiyol. Dern. Ars. 42 (8) (2014) 733-740, http://dx.doi.org/10.5543/
tkda.2014.53384.

[18] K.Gundogan, F.Bayram, V. Gedik, etal., Metabolic syndrome prevalence accord-
ing to ATP Il and IDF criteria and related factors in Turkish adults, Arch. Med.
Sci. 9 (2) (2013) 243-253, http://dx.doi.org/10.5114/aoms.2013.34560.

[19] S. Sengul, T. Akpolat, Y. Erdem, Turkish Society of Hypertension and Renal
Diseases, et al., Changes in hypertension prevalence, awareness, treatment,
and control rates in Turkey from 2003 to 2012, ]. Hypertens. 34 (6) (2016)
1208-1217, http://dx.doi.org/10.1097/HJH.0000000000000901.

[20] M. Doumas, V. Papademetriou, C. Faselis, P. Kokkinos, Gender differences in
hypertension: myths and reality, Curr. Hypertens. Rep. 15 (4) (2013) 321-330,
http://dx.doi.org/10.1007/s11906-013-0359-y.

[21] J.R. Sowers, Diabetes mellitus and vascular disease, Hypertension 61 (5) (2013)
943-947, http://dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612.

[22] L. Ramalingam, K. Menikdiwela, M. LeMieux, et al., The renin angiotensin
system, oxidative stress and mitochondrial function in obesity and insulin resis-
tance, Biochim. Biophys. Acta Mol. Basis Dis. 1863 (5)(2017) 1106-1114, http://
dx.doi.org/10.1016/j.bbadis.2016.07.019.

[23] S. Yasue, H. Masuzaki, S. Okada, et al., Adipose tissue-specific regulation of
angiotensinogen in obese humans and mice: impact of nutritional status and
adipocyte hypertrophy, Am. J. Hypertens. 23 (4) (2010) 425-431, http://dx.doi.
org/10.1038/ajh.2009.263.

[24] R.Muniyappa, J.R. Sowers, Role of insulin resistance in endothelial dysfunction,
Rev. Endocr. Metab. Disord. 14 (2013) 5-12, http://dx.doi.org/10.1007/s11154-
012-9229-1.

[25] M.W. Brands, Role of insulin-mediated antinatriuresis in sodium homeostasis
and hypertension, Hypertension 72 (2018) 1255-1262, http://dx.doi.org/10.
1161/HYPERTENSIONAHA.118.11728.

[26] M. Al-Nimer, Z. Dezayee, Increased serum cytokines levels in type 2 diabetes
mellitus associated with arterial hypertension: a link to cardio-metabolic
risk factors, Turk. J. Endocrinol. Metab. 20 (2016) 127-131 http://www.
turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-
mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-
risk-factors-12746.

[27] D.M. Cutler, A. Lleras-Muney, Understanding differences in health behaviors by
education, J. Health Econ. 29 (2010) 1-28, http://dx.doi.org/10.1016/j.jhealeco.
2009.10.003.

[28] A. Kautzky-Willer, T. Dorner, A. Jensby, A. Rieder, Women show a closer asso-
ciation between educational level and hypertension or diabetes mellitus than
males: a secondary analysis from the Austrian HIS, BMC Public Health 12 (2012)
392, http://dx.doi.org/10.1186/1471-2458-12-392.

[29] M.Erceg, A.Ivicevi¢c-Uhernik, ]. Kern, S. Vuletig, Is there any association between
blood pressure and education level? The CroHort study, Coll. Antropol. 1 (2012)
125-129, http://dx.doi.org/10.5671/ca.2012361s.125.

[30] B. Leng, Y. Jin, G. Li, L. Chen, N. Jin, Socioeconomic status and hypertension: a
meta-analysis, J. Hypertens. 33 (2) (2015) 221-229, http://dx.doi.org/10.1097/
HJH.0000000000000428.

[31] S.H.Cha, H.S. Park, H.J. Cho, Socioeconomic disparities in prevalence, treatment,
and control of hypertension in middle-aged Koreans, ]. Epidemiol. 22 (2012)
425-432, http://dx.doi.org/10.2188/jea.je20110132.

[32] G.Brunello, M. Fort, N. Schneeweis, R. Winter-Ebmer, The causal effect of edu-
cation on health: what is the role of health behaviors? Health Econ. 25 (3)
(2016) 314-336, http://dx.doi.org/10.1002/hec.3141.

[33] AE. Onal, S. Erbil, S. Ozel, K. Aciksari, Y. Tumerdem, The prevalence of and
risk factors for hypertension in adults living in Istanbul, Blood Press. 13 (2004)
31-36, http://dx.doi.org/10.1080/08037050410025762.

[34] J. Huang, W. Zhang, X. Li, et al., Analysis of the prevalence and risk factors of
hypertension in the she population in Fujian, China, Kidney Blood Press. Res.
34(2011) 69-74, http://dx.doi.org/10.1159/000323164.

[35] C. de Mestral, S. Stringhini, Socioeconomic status and cardiovascular disease:
an update, Curr. Cardiol. Rep. 19 (11) (2017) 115, http://dx.doi.org/10.1007/
s11886-017-0917-z.

[36] S. Zoungas, M. Woodward, Q. Li, ADVANCE Collaborative group, et al., Impact
of age, age at diagnosis and duration of diabetes on the risk of macrovascular
and microvascular complications and death in type 2 diabetes, Diabetologia 57
(12) (2014) 2465-2474, http://dx.doi.org/10.1007/s00125-014-3369-7.

[37] N.Nanayakkara, S. Ranasinha, A. Gadowski, et al., Age, age at diagnosis and dia-
betes duration are all associated with vascular complications in type 2 diabetes,

Primary Care Diabetes 15 (2021) 332-339

J. Diabetes Complications 32 (3) (2018) 279-290, http://dx.doi.org/10.1016/j.
jdiacomp.2017.11.009.

[38] AJ. Sommerfield, I.B. Wilkinson, D.J. Webb, B.M. Frier, Vessel wall stiffness in
type 1 diabetes and the central hemodynamic effects of acute hypoglycemia,
Am. J. Physiol. Endocrinol. Metab. 293 (5) (2007) 1274-1279, http://dx.doi.org/
10.1152/ajpendo.00114.2007.

[39] S. Feldman-Billard, P. Massin, T. Meas, PJ. Guillausseau, E. Héron,
Hypoglycemia-induced blood pressure elevation in patients with dia-
betes, Arch. Intern. Med. 170 (9) (2010) 829-831, http://dx.doi.org/10.1001/
archinternmed.2010.98.

[40] F.Sarag, S.Savas, B. Gokdemir, F. Ak¢icek, Lipid profile in the elderly and middle-
aged patients with type 2 diabetes mellitus in relation with gender, Turk. J.
Endocrinol. Metab. 23 (2019) 222-228 http://www.turkjem.org/uploads/pdf/
649558444678833.pdf.

[41] D.E. Laaksonen, L. Niskanen, K. Nyyssonen, T.A. Lakka, J.A. Laukkanen, ].T.
Salonen, Dyslipidaemia as a predictor of hypertension in middle-aged men,
Eur. Heart J. 29 (20) (2008) 2561-2568, http://dx.doi.org/10.1093/eurheartj/
ehn061.

[42] H. Fu, X. Wang, T. Wang, H. Yang, T. Yang, Risk factors for type 2 diabetes com-
plicated with hypertension in adult residents in Liuyang, Zhong Nan Da Xue
Xue Bao Yi Xue Ban 40 (12) (2015) 1384-1390, http://dx.doi.org/10.11817/j.
issn.1672-7347.2015.12.016.

[43] M. Yarlioglues, M.G. Kaya, I. Ardic, et al., Acute effects of passive smoking on
blood pressure and heart rate in healthy females, Blood Press. Monit. 15 (2010)
251-256, http://dx.doi.org/10.1097/MBP.0b013e32833e439f.

[44] M.Y.Rhee, S.H.Na, Y.K. Kim, M.M. Lee, H.Y. Kim, Acute effects of cigarette smok-
ing on arterial stiffness and blood pressure in male smokers with hypertension,
Am.]. Hypertens. 20 (6) (2007) 637-641, http://dx.doi.org/10.1016/j.amjhyper.
2006.12.017.

[45] L.Niskanen, D.E. Laaksonen, K. Nyyssonen, et al., Inflammation, abdominal obe-
sity, and smoking as predictors of hypertension, Hypertension 44 (6) (2004)
859-865, http://dx.doi.org/10.1161/01.HYP.0000146691.51307.84.

[46] T.S. Bowman, J.M. Gaziano, J.E. Buring, H.D. Sesso, A prospective study
of cigarette smoking and risk of incident hypertension in women, J. Am.
Coll.Cardiol. 50 (21) (2007) 2085-2092, http://dx.doi.org/10.1016/j.jacc.2007.
08.017.

[47] P. Primatesta, E. Falaschetti, S. Gupta, M.G. Marmot, N.R. Poulter, Association
between smoking and blood pressure: evidence from the health survey for
England, Hypertension. 37 (2) (2001) 187-193, http://dx.doi.org/10.1161/01.
HYP.37.2.187.

[48] BJ. Kim, ].M. Han, J.G. Kang, B.S. Kim, J.H. Kang, Association between
cotinine-verified smoking status and hypertension in 167,868 Korean adults,
Blood Press. 26 (5) (2017) 303-310, http://dx.doi.org/10.1080/08037051.2017.
1344539,

[49] J. Audrain-McGovern, N.L. Benowitz, Cigarette smoking, nicotine, and body
weight, Clin. Pharmacol. Ther. 90 (1) (2011) 164-168, http://dx.doi.org/10.
1038/clpt.2011.105.

[50] K. Gao, X. Shi, W. Wang, The life-course impact of smoking on hypertension,
myocardial infarction and respiratory diseases, Sci. Rep. 7 (1) (2017) 4330,
http://dx.doi.org/10.1038/s41598-017-04552-5.

[51] A.A.Oktay, H.K. Akturk, E. Jahangir, Diabetes mellitus and hypertension: a dual
threat, Curr. Opin. Cardiol. 31 (4) (2016) 402-404, http://dx.doi.org/10.1097/
HC0.0000000000000297.

[52] X.H. Pang, J. Han, W.L. Ye, et al., Lower extremity peripheral arterial disease is
an independent predictor of coronary heart disease and stroke risks in patients
with type 2 diabetes mellitus in China, Int. J. Endocrinol. 2017 (2017), 9620513,
http://dx.doi.org/10.1155/2017/9620513.

[53] A.L Adler, RJ. Stevens, A. Neil, LM. Stratton, A.J. Boulton, R.R. Holman, UKPDS
59: hyperglycemia and other potentially modifiable risk factors for peripheral
vascular disease in type 2 diabetes, Diabetes Care 25 (5) (2002) 894-899, http://
dx.doi.org/10.2337/diacare.25.5.894.

[54] N.N. Tun, G. Arunagirinathan, S.K. Munshi, J.M. Pappachan, Diabetes mellitus
and stroke: a clinical update, World ]. Diabetes 8 (6) (2017) 235-248, http://
dx.doi.org/10.4239/wjd.v8.i6.235.

[55] P.J.O’Connor, G.Vazquez-Benitez, ].A. Schmittdiel, et al., Benefits of early hyper-
tension control on cardiovascular outcomes in patients with diabetes, Diabetes
Care 36 (2) (2013) 322-327, http://dx.doi.org/10.2337/dc12-0284.

[56] J. Wang, Y. Chen, W. Xu, et al., Effects of intensive blood pressure lowering on
mortality and cardiovascular and renal outcomes in type 2 diabetic patients:
a meta-analysis, PLoS One 14 (4) (2019), e0215362, http://dx.doi.org/10.1371/
journal.pone.0215362.

[57] UK Prospective Diabetes Study Group, Tight blood pressure control and risk of
macrovascular and microvascular complications in type 2 diabetes: UKPDS 38,
BM] 317 (7160) (1998) 703713, http://dx.doi.org/10.1136/bmj.317.7160.703.

[58] A. Patel, S. MacMahon, ]. Chalmers, et al., Effects of a fixed combination of
perindopril and indapamide on macrovascular and microvascular outcomes
in patients with type 2 diabetes mellitus (the ADVANCE trial): a randomised
controlled trial, Lancet 370 (9590) (2007) 829-840, http://dx.doi.org/10.1016/
S0140-6736(07)61303-8.

[59] LM. Stratton, C.A. Cull, A.L. Adler, et al., Additive effects of glycaemia and blood
pressure exposure on risk of complications in type 2 diabetes: a prospective
observational study (UKPDS 75), Diabetologia 49 (8) (2006) 1761-1769 https://
link.springer.com/article/10.1007/s00125-006-0297-1.

[60] S. De Cosmo, F. Viazzi, P. Piscitelli, et al., Blood pressure status and the inci-
dence of diabetic kidney disease in patients with hypertension and type 2

338

Downloaded for Anonymous User (n/a) at Ministry of Health Ankara City Hospital from ClinicalKey.com by Elsevier on June
14, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.


dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1097/HJH.0b013e32832d4aee
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1016/j.metabol.2006.04.003
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1186/1758-5996-2-24
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1111/j.1559-4564.2006.05513.x
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.1089/met.2005.0010
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5543/tkda.2014.53384
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.5114/aoms.2013.34560
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1097/HJH.0000000000000901
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1007/s11906-013-0359-y
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1161/HYPERTENSIONAHA.111.00612
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1016/j.bbadis.2016.07.019
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1038/ajh.2009.263
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1007/s11154-012-9229-1
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
dx.doi.org/10.1161/HYPERTENSIONAHA.118.11728
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
http://www.turkjem.org/fulltext/increased-serum-cytokines-levels-in-type-2-diabetes-mellitus-associated-with-arterial-hypertension-a-link-to-cardio-metabolic-risk-factors-12746
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1016/j.jhealeco.2009.10.003
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.1186/1471-2458-12-392
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.5671/ca.2012361s.125
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.1097/HJH.0000000000000428
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.2188/jea.je20110132
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1002/hec.3141
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1080/08037050410025762
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1159/000323164
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s11886-017-0917-z
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1007/s00125-014-3369-7
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1016/j.jdiacomp.2017.11.009
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1152/ajpendo.00114.2007
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
dx.doi.org/10.1001/archinternmed.2010.98
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
http://www.turkjem.org/uploads/pdf/649558444678833.pdf
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.1093/eurheartj/ehn061
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.11817/j.issn.1672-7347.2015.12.016
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1097/MBP.0b013e32833e439f
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1016/j.amjhyper.2006.12.017
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1161/01.HYP.0000146691.51307.84
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1016/j.jacc.2007.08.017
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1161/01.HYP.37.2.187
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1080/08037051.2017.1344539
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/clpt.2011.105
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1038/s41598-017-04552-5
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1097/HCO.0000000000000297
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.1155/2017/9620513
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.2337/diacare.25.5.894
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.4239/wjd.v8.i6.235
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.2337/dc12-0284
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1371/journal.pone.0215362
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1136/bmj.317.7160.703
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
dx.doi.org/10.1016/S0140-6736(07)61303-8
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1
https://link.springer.com/article/10.1007/s00125-006-0297-1

T.Sabuncuetal.

diabetes, ]. Hypertens. 34 (10) (2016) 2090-2098, http://dx.doi.org/10.1097/
HJH.0000000000001045.

[61] AN. Isaacs, A. Vincent, Antihypertensive therapy for the prevention of
nephropathy in diabetic hypertensive patients, J. Clin. Pharm. Ther. 41 (2)
(2016) 111-115, http://dx.doi.org/10.1111/jcpt.12361.

[62] W.H. Anger Jr, Blood pressure control for diabetic retinopathy, Am. J. Nurs. 116
(1) (2016) 56, http://dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7.

[63] N. Wat, R.L. Wong, L.Y. Wong, Associations between diabetic retinopathy and
systemic risk factors, Hong Kong Med. ]. 22 (6) (2016) 589-599, http://dx.doi.
org/10.12809/hkm;j164869.

[64] N. Papanas, D. Ziegler, Risk factors and comorbidities in diabetic neuropathy:
an update 2015, Rev. Diabet. Stud. 12 (1-2) (2015) 48-62, http://dx.doi.org/10.
1900/RDS.2015.12.48.

[65] G. Ponirakis, I.N. Petropoulos, U. Alam, et al., Hypertension contributes to neu-
ropathy in patients with type 1 diabetes, Am. ]. Hypertens. 32 (8) (2019)
796-803, http://dx.doi.org/10.1093/ajh/hpz058.

[66] R. Maranon, ].F. Reckelhoff, Sex and gender differences in control of blood
pressure, Clin. Sci. (Lond.) 125 (7) (2013) 311-318, http://dx.doi.org/10.1042/
CS20130140.

[67] M. Borjesson, A. Onerup, S. Lundqvist, B. Dahléf, Physical activity and exercise
lower blood pressure in individuals with hypertension: narrative review of
27 RCTs, Br. J. Sports Med. 50 (6) (2016) 356-361, http://dx.doi.org/10.1136/
bjsports-2015-095786.

Primary Care Diabetes 15 (2021) 332-339

[68] K.P. Sadarangani, M. Hamer, J.S. Mindell, N.A. Coombs, E. Stamatakis, Physical
activity and risk of all-cause and cardiovascular disease mortality in diabetic
adults from Great Britain: pooled analysis of 10 population-based cohorts, Dia-
betes Care 37 (4) (2014) 1016-1023, http://dx.doi.org/10.2337/dc13-1816.

[69] D.A. Dobrosielski, B.B. Gibbs, P. Ouyang, et al., Effect of exercise on blood pres-
sure in type 2 diabetes: a randomized controlled trial, ]. Gen. Intern. Med. 27
(11) (2012) 1453-1459, http://dx.doi.org/10.1007/s11606-012-2103-8.

[70] M. Rohling, C. Herder, M. Roden, T. Stemper, K. Miissig, Effects of long-term
exercise interventions on glycaemic control in type 1 and type 2 diabetes: a sys-
tematic review, Exp. Clin. Endocrinol. Diabetes 124 (8) (2016) 487-494, http://
dx.doi.org/10.1055/5-0042-106293.

[71] LF. Leiria, M.D. Severo, P.S. Ledur, et al., White coat effect and masked uncon-
trolled hypertension in treated hypertensive-diabetic patients: prevalence and
target organ damage, J. Diabetes 7 (5) (2015) 699-707, http://dx.doi.org/10.
1111/1753-0407.12231.

[72] CM. Ng, S.F. Yiu, K.L. Choi, et al., Prevalence and significance of white-coat
hypertension and masked hypertension in type 2 diabetics, Hong Kong Med. J.
14 (6) (2008) 437-443 https://www.hkmj.org/abstracts/v14n6/437.htm.

[73] K. Sakaguchi, T. Horimatsu, M. Kishi, et al., Isolated home hypertension in the
morning is associated with target organ damage in patients with type 2 dia-
betes, ]. Atheroscler. Thromb. 12 (4) (2005) 225-231, http://dx.doi.org/10.5551/
jat.12.225.

339

Downloaded for Anonymous User (n/a) at Ministry of Health Ankara City Hospital from ClinicalKey.com by Elsevier on June
14, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.


dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1097/HJH.0000000000001045
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1111/jcpt.12361
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.1097/01.NAJ.0000476171.74165.c7
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.12809/hkmj164869
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1900/RDS.2015.12.48
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1093/ajh/hpz058
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1042/CS20130140
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.1136/bjsports-2015-095786
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.2337/dc13-1816
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1007/s11606-012-2103-8
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1055/s-0042-106293
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
dx.doi.org/10.1111/1753-0407.12231
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
https://www.hkmj.org/abstracts/v14n6/437.htm
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225
dx.doi.org/10.5551/jat.12.225

	Characteristics of patients with hypertension in a population with type 2 diabetes mellitus. Results from the Turkish Nati...
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Study population
	2.3 Data collection
	2.4 Anthropometric and blood pressure measurements
	2.5 Laboratory data
	2.6 Definitions
	2.7 Statistical analyses

	3 Results
	4 Discussion
	Declaration of interests
	Funding
	References


