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Abstract
Background: Hypertension is a common disease effect high incidence of population,
hypertension more in diabetic patient than other population so if associations of these tow
diseases in same patients lead to increase the rate of morbidity and mortality from micro and
macro vascular complications of diabetes.
Objective: To evaluate the incidence of systemic hypertension in patients with typ2 diabetes
mellitus in Diyala province.
Materials and Methods: Nine hundred patient were divided in 2 groups Group A:450
diabetic patient were evaluated for hypertension group B: 450 patient without diabetes
mellitus as control study measuring blood pressure for all patients including in this study
by using a sphygmomanometer at consultation medical unit and diabetic clinic in Baquba
Teaching Hospital, patient include in this study usually between age 32 to 70 years. Other
data obtained included age, gender, type of DM, weight, height, body mass index and waist
hip ratio.
Results: In group A: 450 diabetic patient (225 were male and 225 were female) were
included in this study. 244 (54.22 %) patient of them have hypertension, 124 were male
(50.8%) while 120 patient were female (49.2%) and we found 206 from total number of
diabetic patient have no hypertension. While in group B (control group) from 450 non-
diabetic patient we found 100 patient (22.2%) of them have hypertension and 350 (77.8%)
patient from total number have non-hypertension.
Conclusions: Hypertension is more in patient with diabetes type 2than those with no diabetes.
Studies have shown that adequate treatment and well control of the blood pressure will
reduces the complications of DM.
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Introduction and micro complication of diabetes mellitus
Hypertension is a common disease effect mainly ischemic heart diseases, strok,
high incidence of population, Hypertension diabetic retinopathy and nephropathy [2].
some time associated with DM in same Ischemic heart disease and other
patients and is said to be tow time as macrovascular complication are a common
incidence in diabetics than in non-diabetic cause of deaths in patients with diabetes
individuals [1]. It has also been shown that mellitus. The incidence of hypertension in
elevated blood pressure in DM persons will diabetic patients increase incidence of death
increase the incidence of macro complication 4 to 5 time more than non-diabetic persons
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[3]. Ischemic heart disease and stroke is the
common complication of DM and is the
common cause of death it is account about 86
% of deaths in patients with type 2 diabetes
mellitus [4]. So well control of hypertension
will decrease morbidity and mortality of
patients with diabetes [5].

Hypertension alone is a high risk factor
for cardiovascular morbidity and mortality as
established by data from many studies in the
last many years ago [6]. From a study by
Stamler et al., show any hypertension in
diabetes distinctly increases cardiovascular
mortality [7].

So the controlling the blood pressure is a
commendable goal of antihypertensive
therapy, treating hypertensive cardiovascular
disease in the diabetic patient is more
complex than simply achieving blood
pressure targets, studies have shown that the
drugs used for elevated blood pressure show
a good effect for decreasing the risk of new
onset diabetes, on metabolic endocrine
surrogate endpoints and possibly on outcome
[8]. When the diabetes and hypertension
present in same patients, the risk of CVD is
increased by 70%, and these increase the
morbidity and mortality of an already high-
risk population [9]. hypertension and type 2
diabetis when present in same persons with
other macro vascular and microvasculr risk
factors such as diabetic nephropathy, central
obesity, hyperlipidemia, hyper coagulation,
and left ventricular  hypertrophy[10].
Epidemiologic studies show the co-
existence of systemic hypertension and type
2 diabetes and possibly point towards a
common genetic and environmental factor
promoting both DM and  systolic
hypertension [11]. Similarly, clustering of
hypertension, insulin resistance or frank type
2 diabetes, hyperlipidaemia and central
obesity have been documented in several

populations[12].Insulin resistance and
central obesity cause, inflammation of tissues
and reactive oxygen species (ROS)
production lead to  dysfunction of
endothelium of tissues , increased renin—
angiotensin—aldosterone system (RAAS) and
increased sympathetic nervous system (SNS)
activity have all been implicated in this
complex pathophysiology of diabetes and
hypertension[13]. In this study, we aimed to
find out the incidence of hypertension in
patient with DM, attending the Diabetes
clinic in Baquba Teaching Hospital.

Patient and Methods

A cross-sectional, descriptive study done
in Baquba Teaching Hospital, inpatient and
outpatient .The study period was from first of
July 2011 to first of March 2012.

Data obtained include age, family history,
associated disease, body mass index, duration
of DM and hypertension.  Diagnosis of
patients as Type 2 DM was based on
according to WHO definition of diabetes and
dependent on diet control and uses of oral
hypoglycemic drugs. Hypertension was
diagnosed when the patients already on
antinypertensive  drugs or using a
sphygmomanometer, with a systolic blood
pressure of >140 mmHg or a diastolic blood
of 2900 mmHg on at least two reading [7].
Statistical analysis: The level of statistical
significance was taken as P <0.05.

Result

Group A 450 diabetic patient (225 were
male and 225 were female) were included in
this study. 244 patient of them have
hypertension, 124 were male (50.8%) while
120 patient were female (49.2%) and we
found 206 from total number of diabetic
patient have no hypertension.
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Table (1): The percentage of hypertension in studied group.

Total NO. Hypertension No hypertension P-value
Type 2 D.M 450 244 (54.2%) 206 (45.8%) 0.035
Non D.M (control) 450 100 (22.2%) 350 (77.8%) 1.00
Total 900 344 (100%) 656 (100%) 1.00

P- value is significant
We found there is no significant difference between gender and hypertension in D.M

Table (2): Association between hypertension and gender.

Gender D.M H.T Non H.T

Male 225 (50%) 124 (50.8%) 101 (49%)
Female 225(50%) 120 (49.2%) 105 (51%)
Total 450 (100%) 244 (100%) 206 (100%)
P-value 0.48 0.38 0/59

P- value is non-significant

D.M HT No D.M HT

Figure (1): Incidence of hypertension in both D.M and non D.M.

Incidence of hypertension in D.M twice more than the incidence of non D.M in same age
group of patients

EHT
= non H.T
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Figure (2): incidence of hypertension in both type 2 D.M and non D.M.

Shown the incidence of H.T in type 2 D.M 54.2% while 22.2% in non D.M patient

Discussion

The coexist of elevated blood pressure
and type 2 DM is associated with increase
the risk of morbidity and mortality from
increase the complication of these tow
diseases[28]. Studies in the last decade has
found that decrease or control of blood
pressure in patients with type 2 diabetes leads
to reductions in mortality rate. Joann (2012)
believe that effect of hypertension more
adverse effect than lowering blood sugar but
when coexist of both diseases the incidence
of morbidity and mortality is more such as
eye complication, which may cause
blindness, and renal disease. It is unknown
why there is such a significant correlation
between the hypertension and DM, but it is
widely assumed that many environmental
and genetic factors led to a concurrent rise in
both conditions [28].

Rate in the present study show incidence
of hypertension in type 2 D.M, is slightly
twice the incidence of H.T in non D.M
patient (54.2% D.M while 22.2% non D.M
patient) in the same age group and this due to
many causes either due to increased
incidence of obesity in diabetic patient or due
to complication of D.M .

The H.T in type 2 D.M 54.2% while
22.2% in non D.M patient, agree with study
done by Garrow et al.; (1985 ) show the
incidence of H.T in type 2 D.M 52.2% while
20.1% in non D.M patient [7].

A study done by Rodrigo M Lago et al
(2007), agree with current study which is
show that the incidence of diabetes are
increasing in Rodring study and many other
study show that the diabetes will rise from
more than 150 million in 2000 to 350 million
by 2020. The total hypertensive patient is
predicted to increase by more than 55% of
about billion people by 2020. Elevated blood
pressure affects 65% of patients with type 2
DM and twice as common in patient with
DM as in those without diabetis [29].

Another study done by Riyadh and Berq
(2009), show the incidence of H.T in type 2
D.M patient 50.2% while 21.3% in non D.M.
patients [30].

So the control of blood pressure in type2
DM is very important to reduce morbidity
and mortality as it shown by Reshard et al.
(2011), the cause of elevated blood pressure
in patients with diabetes is complex,
involving a genetic and environmental cause.
Mortality and morbidity are more in diabetes
who not reach well control of blood pressure
(less than 140/90 mm Hg). Large randomized
controlled trials and meta-analyses of
randomized controlled trials have shown that
lowering hypertension will reduce rates of
mortality and morbidity in type 2 diabetes
mellitus [31].

According to gender distribution. The
current study shows there is no significant
difference between H.T and gender of patient
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with D.M. In study done by Riyadh and
Berg (2009), showed that there was no
difference between gender of patients with
Hypertension and sex of patients with D.M.
and the results agree with present study [30]
In conclusion, the rate of elevated blood
pressure in diabetic patient is high more than
other people. So we recommend well control
of blood pressure will decrease incidence of
morbidity and mortality from micro and
macro vascular complication.
References
[1] Epstein M, Sowers JR. Diabetes mellitus
and hypertension. Hypertension 1992; 19:
403-18.
[2] Williams B. Insulin resistance; the shape
of things to come. Lancet 1994; 344:521-4
[3] Dupree EA, Mayer MB. Role of risk
factors in the complications of diabetes
mellitus. Am J Epidemiology 1980; 112:100-
12.
[4] Wingard DL, Barret-Connor E: Heart
disease and diabetes. Diabetes in America.
Washington: DC, U.S. Government Printing
Office; 1995; (95):429-48.
[5] UK Prospective Diabetes Study Group:
Tight blood pressure control and risk of
macrovascular  and micro  vascular
complications in type 2 diabetes BMJ 1998;
317:703-13.
[6] World Health Organization. Definition,
diagnosis and Classification of Daibetes and
its complications. Report of a WHO
Consultation. Part 1 Geneva: WHO; 1999.
[7] Garrow JS, Webster J. Quetetlet's Index:
wt/Ht as a Measure of Fatness. IntObes1985;
9:147-53.
[8] Bray GA. Obesity: Basic Consideration
and Clinical Approaches. Dis Mon1989;
35:449-537.
[9] Chobanian AV, Bakris GL, Black HR,
Cushman WC, et al .The seventh report of
the Joint National Committee on prevention,
Detection, Evaluation and Treatment of High

Blood Pressure: The JNC 7 report.
JAMA 2003; 289:2560-72.

[10] John J. McMurray Hypertension in
Diabetic Study (HDS): prevalence of
hypertension in newly presenting type 2
diabetic patients and the association with risk
factors for cardiovascular and diabetic
complications. J Hypertension 1993; 11:309-
17.

[11] DeChatel R, Weidmann P, Flammer J,
Ziegler WH, Beretta-Piccoli C, Vetter W «et
al .sodium, renin, aldosterone,
cathecholamines and blood pressure in
diabetes mellitus. Kidney Int 1977; 12:412-
21.

[12] Osuntokun BO. Hypertension in
Nigerian diabetics: A study of 832 patients.
Afr J.Med.Sci.1972; 3:257-65.

[13] Okesina AB, Omotoso AB, Gadzama
AA, Ogunrinola EO. Frequency of
hypertension in diabetic patients:
Relationship with metabolic control, body
mass index, age and sex. Int Diab Dig 1995;
7:39-40.

[14] Kumwenda J, Harries AD, Nyrenda C,
Wirima JJ.  Diabetes mellitus and
hypertension in Malawi adults. Malawi An
Med J 1992; 8:129-231.

[15] Swai AB, Lutale J, McLarty DG.
Diabetes in tropical Africa; a prospective
study 1981-7. Characteristics of newly
presenting patients in Dar es Salaam,
Tanzania. BMJ 1990; 300:1103-6.

[16] Chuhwak EK, Puepet FH, Okeahialam
BN, Ohwovoriole AE; Hypertension and
Diabetes in Jos, Nigeria. Diabetes Int 2002;
12:25-6.

[17] Collado-Mesa F, Colhun HM, Stevens
LK, Boavida J, Ferries JB, Karamanos B <et
al «Prevalence and management of
hypertension in type 1 diabetes mellitus in

Europe: the EURODIAB IDDM
Complications ~ Study.  DiabetMed1999;
16:41-8.

[18] Donnelly R, Molyneaux L, McGill M,
Yue DK. Detection and treatment of

Diyala Journal of Medicine

26

Vol. 8, Issue 2, June 2015




The Rate of Systemic Hypertension in Type 2 Diabetes Mellitus in Baquba

Teaching Hospital

Ahmed Methab Athab

hypertension in patients with non-insulin-
dependent diabetes mellitus: Does the "rule
of halves" apply to a diabetic population?
Diabetes Res Clin Pract 1997; 37:35-40.

[19] Nelson RG, Bennett PH, Beck GJ, Tan
M, Knowler WC, Mitch WE et al
Development and progression of renal
disease in Pima Indians with non-insulin-
dependent diabetes mellitus. N Engl J Med
1996; 335:1636-42.

[20] Tesfamariam B, Brown ML, Cohen RA.
Elevated glucose impairs endothelium-
dependent relaxation by activating protein
kinase C. J Clin Invest. 1991; 87:1643-1648.
[21] Cagliero E, Roth T, Roy S, Lorenzi M.
Characteristics and mechanisms of high-
glucose-induced overexpression of basement
membrane components in cultured human
endothelial cells. Diabetes. 1991; 40:102-
110.

[22] Creager MA, Cooke JP, Mendelsohn M,
Gallagher SJ, Coleman SM, Loscalzo J, Dzau
VJ. Impaired vasodilation of forearm
resistance vessels in hypercholesterolemic
humans. J Clin Invest. 1990; 86:228-234.
[23] Inoguchi T, Xia P, Kunisaki M, Higashi
S, Feener EP, King GL. Insulin’s effect on
protein kinase C and diacylglycerol induced
by diabetes and glucose in vascular
tissues. Am J Physiol. 1994; 267:E369-E379.
[24] Kaiser N, Sasson S, Feener EP,
Bonkalja-Varoli N, Hagashi S, Moller DE,
Davidheiser S, Przybylski RJ and King GL.
Differential regulation of glucose transport
and transporters by glucose in vascular
endothelial and smooth muscle
cells. Diabetes. 1993; 42:80-89.

[25] Cockcroft JR, Chowienczyk PG,
Benjamin N and Ritter JM. Preserved
endothelium-dependent ~ vasodilation  in
patients with essential hypertension.N Engl J
Med. 1994; 330:1036-1040.

[26] Kerr D, Tamborlane WV, Rife F and
Sherwin RS. Effects of insulin-like growth
factor-1 on the responses to and recognition

of hypoglycemia in humans: a
comparison with insulin. J Clin Invest. 1993;
91:141-147.

[27] Copeland KC, Sreekuran K.
Recombinant human insulin-like growth
factor-1 increases forearm blood flow. J Clin
Endocrinol Metab. 1994;79:230-232.

[28] Joann Jovinelly | type 2 diabetes and
hypertension- Healthlin- Published
on January 16- 201229- Rodrigo M Lago et
al Diabetes and hypertension Nature Clinical
Practice Endocrinology and
Metabolism .2007; 3: 667.

[30] Riyadh K. Lafta and Berqg J.Hadi-
Systemic Hypertension in Type 2 Diabetes
Mellitus: Risk Factors Analysis- A thesis
submitted to the Scientific Council of
Community and Family Medicine in partial
fulfillment of requirement for the degree of
Fellowship of the Iragi Board for Medical
Specialization in  Family Medicine in
1/12/2009.

[31] Richard E.Gilbert et al Hypertension in
people with type 2 diabetes CFP. Canadian
Family Physician. 2011; 57(9): 997-1002.

Diyala Journal of Medicine

27

Vol. 8, Issue 2, June 2015




