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Coexistence of Hypertension in Type 2 Diabetes Mellitus Patients

(Co-tension-D2 study)
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ABSTRACT

Background: The co-existence of hypertension and type 2 diabetes mellitus is very common.
Hypertension remarkably increases the cardiovascular risk in diabetic patients.

Aim: To see the prevalence of hypertension in already known Type 2 diabetic patients.

Methods: This cross-sectional survey was comprised 556 patients and conducted in Endocrine &

Diabetes Clinic, Department of Medicine, Shaikh Zayed Hospital Lahore from 4" Feb 2014 to 3

rd

Nov 2014. Patients of either sex, aged 35- 55 and above, with different body mass indices (BMIs)
were included. Patients who were smokers, type 1 diabetes mellitus, congestive cardiac failure
(CCF), arrhythmias, chronic kidney disease (CKD) were excluded.

Results: There were 212(38.2%) males and 344(61.8%) females with mean age of the gender
51.84+8.59 years. Two hundred and twelve (32.2%) patients had diabetes for <10 years and 344
patients (51.8%) had diabetes >10 years duration. 54 (31.8%) males and 116(62.2%) females
were having ‘diabetes alone” whereas out of remaining 386,158 (41%) males and 228(59%)
females had “co-existent hypertension”. By analyzing Group B subgroups i.e. aware Group B—(a),
and unaware Group B-(u), almost 50% were unaware of their coexistent hypertension.
Conclusion: Coexistence of hypertension in diabetics is often undiagnosed and is associated with
increased markers of vascular disease that may be a link to the important macro and micro

vascular risk seen.
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INTRODUCTION

Type 2 diabetes mellitus is one of the greatest public
health threats of the 21% century. Changes in human
behavior and lifestyle associated with globalization
have resulted in a dramatic increase in its prevalence
worldwide. Type 2 diabetes mellitus is also
associated with an increased risk of premature death
from cardiovascular disease (CVD), stroke and end-
stage renal disease.! Type 2 diabetes mellitus and
hypertension coexist 2-3 times more commonly than
predicted by chance.?®

The co-existence of both diseases is associated
with increased stiffness of large arteries leading to
macro and micro vascular complications e.g.
increase cardiovascular and cerebrovascular risk
particularly if missed and remain un- treated.*®
Diabetic individuals with coexisting hypertension
have a much greater prevalence of stroke and
transient ischemic episodes than do normotensive
diabetics. Peripheral vascular disease is also
increased in the presence of high blood pressure in
the diabetic patiens.® In other words both
hypertension and diabetes mellitus are major
independent  risk  factors  for  accelerated

atherosclerosis and ischemic heart disease’®”.
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Coexistence of hypertension and diabetes is
also associated with increased microvascular
complications  like diabetic retinopathy and
nephropathy. A relation between both systolic and
diastolic blood pressure and both background and
proliferative retinopathy has been reported.’®*!
Arterial hypertension and type 2 diabetes appear to
be associated clinically as a syndrome that also
include other conditions such as dyslipidemia, central
obesity, hyper uricemia and accelerated
atherosclerosis.”®*® This syndrome has been
described as insulin resistance syndrome, metabolic
syndrome or “syndrome X”.**

A lot of factors including lifestyle and genetic
factors are said to be culprits the genesis of both
conditions. Also both share common factors such as
insulin resistance, aging, obesity, use of thiazide
diuretics in subjects initially with hypertension and
development of nephropathy in those initially with
diabetes, especially type 1."*'® Diabetes may also be
associated with systolic hypertension secondary to
atherosclerosis. In addition both conditions are
familial, which is likely to be polygenic in ori%in,
although the underlying mechanism is still unclear.™’

In untreated patients with essential
hypertension, fasting and post prandial insulin levels
are higher than in normotensive controls, regardless
of the body mass index, with a direct correlation
between plasma insulin concentrations and blood
pressure level'®, A genetic predisposition to insulin
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resistance and hypertension is present in patients
with type 2 diabetes mellitus™.

In addition to the genetic predisposition, insulin
resistance/hyperinsulinemia is incriminated in the
development of hypertension through abnormalities
in insulin signaling and associated cardiovascular
and metabolic derangements®.

PATIENTS AND METHODS

This cross-sectional survey was conducted in
Endocrine & Diabetic Clinic Department of Medicine,
Shaikh Zayed Hospital, Lahore from 4" February
2014 to 3" November 2014. Obese type 2 diabetic
patients aged more than 35 years were scrutinized
for the study protocol. Those having history of CCF,
CKD, arrhythmias, diabetes mellitus type 1 and
smokers were excluded from the study. After
informed written consent, total of 556 patients
included in the study. 212 were males and 344 were
females. A structured proforma was used to gather
information on socio-demographic variables (gender,
age, physical activity status, duration of diabetes and
awareness about hypertension). Anthropometric
measurements including weight and height were
measured by trained staff. Body mass index (BMI)
was obtained by dividing the weight in kilograms by
height in meters? (kg/m*. BMI was categorized as,
overweight if BMI = 25-29.9 kg/m2 and obese if BMI =
30 kg/m2.21 Blood pressure was measured using
standardized sphygmomanometers, from the left arm
in sitting position with the arm at the level of heart
and repeated after 5 minutes rest . The patient was
labelled as having hypertension if mean of the
systolic blood pressure = 140 mmHg or diastolic
blood pressure = 90 mmHg, according to JNC 7
guidelines or if the patient was on antihypertensive
medications.?” Blood pressure readings were taken
from each patient and the average BP of both sexes
was calculated and recorded. Those who were aware
of their HTN or were already on anti HTN Rx were
categorized as-Group B-(a) “Aware Hypertensives”,
and the ones not aware about co-existent HTN were
categorized as group B—(u) “Unaware Hypertensives”.
Those diabetics not fulfiling the criteria of having
hypertension were categorized as Group A (diabetics alone
group). Data interpreted in tables with statistical analysis by
using SPSS. Frequency distributions and chi-square
statistics were used for categorical variables.

RESULTS

There were 212 (38.2%) males and 344 (61.8%)
females. The results show that maximum participants
were of more than 55 years with age mean+SD of
51.84+8.59 years, male were early to seek medical
advice than females and 38.2% of the participants
were having their diabetes within past 10 years time,
as compared to 61.8% who had diabetes for more
than 10 years duration with meantSD 10.67+4.47

years. Mean BMI of participants were 29.23+2.26
wt/m?, systolic BP 165.17+13.21 mmHg and diastolic
BP 87.86+5.50 mmHg, 38% were having diabetes
diagnosed in less than 10 years time and on average
79.4% were having no physical activity and only 6% were
having adequate physical activity per week (Table 1).

Table 1: Demographics of studied groups (n = 556)

Demographics No. | %
Gender

Male 212 38.2
Female 344 61.8
Age (years)

35-44 124 22.3
45 — 54 166 29.9
> 55 266 47.8
Mean+SD 51.84+8.59
Mean BMI (Wt/m?) 29.23+2.26
Mean systolic BP (mmHg) 165.17+13.21
Mean diastolic BP (mmHg) 87.86+5.50
Physical activity

> 3 times/week 46 8.3
1-2 times/week 68 12.3
No physical activity 442 79.4
Duration of diabetes (years)

<10 212 38.2
> 10 344 61.8
Mean+SD 10.67+4.47

Table 2: Age wise comparison of both genders of Group A-
(diabetes alone group) [n=170]

Male (n = 54) Female (n = 116)
Age (years) No. % No. %
35-44 23 42.6 32 27.6
45 - 55 14 25.9 43 37.0
> 55 17 31.5 41 35.4
Mean+SD 49.04+9.33 46.61+5.17
P value 0.020

Table 3: Age wise comparison of both genders of Group B-
(diabetes & HTN combined group) [n=386]

Male (n = 158) Female (n = 228)
Age (years) No. % No. %
35-44 28 17.7 41 17.9
45 — 55 41 25.9 68 29.9
> 55 89 56.4 119 52.2
Mean+SD 54.74+8.90 53.91+8.84
P value 0.327

When compared the diabetes alone in genders, 54
(31.8%) were males and 116 (62.2%) were females.
When compared the age, 49.04+9.33 years in males
and 46.61+5.17 years in females. Statistically the
difference was significant (P<0.05) [Table 2]. When
compared diabetes and HTN combined group, out of
386,158(41%) were males and 228(59%) were
females. Male participants were have mean ages
54.74+8.90 years and females has 53.91+8.84 years.
Statistically the difference was not significant
(P>0.05) [Table 3]. By analyzing Group B subgroups,
i.e. aware Group B—(a), and unaware Group B-(u), it
was shown that almost 50% of both sexes were
unaware of their coexistent hypertension. Also, awareness
prevalence decreased in both sexes with increased age
(Table 4).
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Table 4: Comparison of group B-(a) with group B-(u) according to age in genders

AWareness Male age group (years) Female age group (years)
35-44(n=28)] 45-55(n=41)] > 55(n=89) Total 35 -44(n=41)] 45-55(n=68) | >55(n=119) Total
Group B-(a) | 17(60.7%) | 24(58.5%) | 39(43.8%) | 80(50.6%) | 24(56.2%) 40(58.8%) 57(47.8%) | 121(53.1%)
Group B-(u) | 11(39.3%) | 17(41.5%) | 50(56.2%) | 78(49.4%) | 17(43.8%) 28(41.2%) 62(52.2%) | 107(46.9%)
DISCUSSION wonderful that the prevalence of co-existent

The coexistence of diabetes and hypertension in the
clinical setting has been extensively reported and
described as “double edged sword” or a “toxic
combination” that increases risks of cardiovascular
diseases, renal complications, and retinopathy.*"*
Elevated intra-arterial pressure is one of the most
important risk factors for cardiovascular disease.
Diabetics have a substantial cardiovascular risk, and
a subject with noninsulin-dependent diabetes is
probably at a similar risk with a non diabetic that has
sustained a myocardial infarction.?

The study has further confirmed the high
prevalence of HTN in diabetics appeared to be linked
with increasing age and BMI. This finding is
comparable to the ones referred in international
literature within strata of age or BMI, the magnitude
of the risk of HTN in diabetics were higher than that
for diabetes alone. Brown et al*® conducted National
Health and Nutrition Examination Survey Il 1988-
1994 in US adults and Must et al®® published their
studies in JAMA. They included measurement of
height, weight, BP and confirmed that prevalence of
high BP and Diabetes increased as BMI increased.

Also, in our study, it was found that the female
participants had mean BMI 29.3 kg/m2, more than
that of men mean BMI 27.2 kg/mz, this is in
concordant to the study published by Brown et al*
and Must et al.® This may be a reflection that
physical inactivity index was more in female gender
may be because of our social demographics and
involvement of female gender in the house hold
activities rather than getting sufficient time and
company to go for out-door activities.

Hypertension is a common problem for people
with diabetes. Our study comprised a larger group
(69.4%) of those having co-existence of both
diabetes and HTN at the same point of time, that
those having diabetes alone (30.6%); This data very
much simulates as quoted earlier in the literature.
Choukem et al® reported that 66.7% of diabetic
patients had co-existent hypertension.

Almost same prevalence of both of these
morbidities were observed in Arab countries. The
prevalence rate of co-existence hypertension was
(70.4%) in study done by Mohamed Berraho et al”’
among patients with type 2 diabetes, 64.5% rate
reported in Qatari diabetics®® and 72.4% rate
Jordanian diabetics.?® And also similar results 74.4%
and 73% rates of coexistent hypertension reg)orted in
UK Caucasians®, Italian®* and Spanish.** But in
contrast to all studies mentioned above, it is

hypertension in Saudi diabetics is only 53%>°, 44% in
Omani diabetics® and 38% in Bahraini diabetics , the
demographics and social factors of these Arab
countries need to be studied.

Our study has revealed the co-occurrence of
hypertension and diabetes to be at least double as
diabetes alone. The study also revealed that 46-53 %
of participants with diabetes were aware of co
existent HTN with equal awareness status between
both genders also revealed in our study that
unawareness about co-existent HTN increased in
both genders as the age increased. This finding is
comparable to the one quoted by Mohamed Berraho
et al.”” They concluded In his study the frequency of
unknown hypertension in studied diabetics were
38.8%. The results are different that that published by
Katte et al in 2014.%° They conducted a detailed study
on more than 1700 Cameroonian diabetics and found
that 75% of participants with diabetes and HTN were aware
of their condition, while only about 1/3rd of those with
diabetes alone and less than % of those with hypertension
alone were aware of their condition.

This difference of awareness of co-existent HTN
in diabetics in developing world like us may be
because of low socioeconomic status, lack of health
educational programs or malpractice of medicine and
finally lack of any symptoms specific for HTN in
diabetics. This data points towards importance of
frequent monitoring of blood pressure in diabetics
and the importance of good community health
services.*®*  Our data also indicated that
hypertension is associated with the duration of
diabetes. So all the diabetics should be screened
repeatedly to see the co-existent hypertension.®® This
is comparable to studies done by Libby et al*® in
2005, Fong® DS in 2004 and Sowers et al in 2000.**
They also proved that duration of diabetes is directly
associated with the severity of macro- and micro-
vascular complications, both of which contribute to
the development of renal and/or atherosclerotic
hypertension. Therefore early detection and control of
the coexisting of both diseases is primordial and key
to the reduction of related morbidity and mortality and
therefore emphasize the need for a more pro-active
approach to hypertension and diabetes prevention,
detection, treatment and control in this settingsg.

CONCLUSION

High prevalence rates of hypertension were observed
in diabetics in the population studied .This may be a
reflection of overall prevalence in community.
Increased age and BMI were found to be important
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risk factors for both of these paired disorders.
Integrated programs for prevention, detection and

control

of both conditions: especially repeated

counselling of the diabetics for regular screening of
co-existent silent HTN and other vascular risk factors
can potentially help to prevent morbidity and mortality
related to these paired disorders. Definitely, effective
and efficient community health programs would play
a key role with the help of media is yet to be
established. Also publicity of mockery should be
banned as the component of National Health Policy.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Whiting DR, Guariguata L, Weil C, Shaw J. IDF diabetes
atlas: global estimates of the prevalence of diabetes for 2011
and 2030. Diabetes Res Clin Pract 2011;94(3):311-21.
Ferdinand Keith C. Update in pharmacologic treatment
hypertension. Cardio Clin 2001;19:279-94.

Mancia G. The association of hypertension and diabetes:
prevalence, cardiovascular risk and protection by blood
pressure reduction. Acta Diabetol 2005, 42:S17-25.

Benetos A, Laurent S, Asmar R, Lacolley P. Large artery
stiffness in hypertension. J Hypertens 1997;15(Suppl 2):S89
Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes,
other risk factors, and 12-year cardiovascular mortality for
men screened in The Multiple Risk Intervention Trial.
Diabetes Care 1993;16:434-44.

McMillan D. Diabetic angiopathy - its lessons in vascular
pathology. Am Heart J 1978;96:401-3.

Kannel WB: Diabetes and cardiovascular disease. The
Framingham Study: 18-year follow-up. Cardiol Dig 1976:11.
Kannel WB, Gordon T: Obesity lipids and glucose intolerance
in the Framingham study. Am J Clin Nutr 1979;2:131-41.

Ritz E, Strumpf C, Katz F, Wing AJ, Quillhorts E:
Hypertension and cardiovascular risk factors in hemodiaryzed
diabetic patients. Hypertension 1985;7(suppl 11):118-24.
Krowlewski AS: Predisposition to hypertension and
susceptibility to renal disease in insulin diabetes mellitus. N
Engl J Med 1988318:140-5.

O'Hare JA, Feriss JB, Twomey B: Poor metabolic
control,hypertension and microangiopathy independently
increase the transcapillary escape rate of albumin in diabetes.
Diabetologia 1983;25:260-6.

Williams B. Insulin resistance: the shape of things to come.
Lancet 1994; 344:521-4.

Isomaa B, Almgren P, Tuomi T, et al. Cardiovascular
morbidity and mortality associated with the metabolic
syndrome. Diabetes Care 2001; 24: 683-9.

Stern S, Grosskopf |, Shapira |, et al. Risk factor clustering in
hypertensive patients: impact of the reports of NCEP-Il and
second joint task force on coronary preventionon JNC-6
guidelines. J Intern Med 2000; 248:203-10.

Contreras F, Rivera M, Vasquez J, De la Parte MA, Velasco
M. Diabetes and hypertension physiopathology and
therapeutics. J Hum Hypertens 2000;14(Suppl 1):S26-31.
Ferrannini E, Santoro D The association of essential
hypertension& diabetes. Compr Ther 1989; 15(11): 51-8.
Mein CA, Caulfield MJ, Dobson RJ. Genetics of essential
hypertension. Hum Mol Genet 2004; 13(Spec No 1):R169-75.
El-Atat F, Aneja A, Mcfarlane S, Sowers JR. Obesity and
hypertension. Endocrinol Metab Clin North Am 2003;32:823.
Grunfeld B, Balzareti M, Romo M, et al. Hyperinsulinemia in
normotensive offspring of hypertensive patients. Hypertension
1994; 23(Suppl 1): 112-5.

Sowers JR. Insulin resistance and hypertension. Am J Physiol
Heart Circ Physiol 2004; 286: H1597-1602.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Lago RM, Singh PP. Diabetes and hypertension. Nat Clin
Pract Endocrinol Metab 2007;3(10):667. Atheroscle-rosis risk
in communities study. N Engl J Med 2000, 342(13): 905-12.
Bell DS: Hypertension and diabetes: a toxic combination.
Endocr Pract 2008;14(8):1031-9.

Haffner S, Lehto S, Ronnemaa T, Pyordla K, Laakso M
Mortality from coronary heart disease in subjects with type 2
diabetes and in nondiabetic subjects with and without prior
myocardial infarction. N Engl J Med 1998;339(4):229-34.
Brown CD, Higgins M, Donato KA, Rohde FC, Garrison R.
Body mass index and the prevalence of hypertension and
dyslipidemia. Obesity Res 2000;8(9):605-19.

Must A, Spadano J. The disease burden associated with
overweight and obesity. JAMA 1999; 282(16): 1523 -9.
Choukem SP, Kengne AP Hypertension in people with
diabetes in sub-Saharan Africa: revealing the hidden face of
the iceberg. Diabetes Res Clin Pract 2007; 77(2): 293-9.
Mohamed Berraho et al: Hypertension and type 2 diabetes: a
cross-sectional study in Morocco (EPIDIAM Study). Pan Afr
Med J 2012;11:52.

Bener A, Zirie M, Janahi IM, Al-Hamag AO, Musallam M,
Wareham NJ. Prevalence of diagnosed and undiagnosed
diabetes mellitus and its risk factors in a population-based
study of Qatar. Diabetes Res Clin Pract 2009;84:99-106.
Mubarak FM, Froelicher ES Hypertension among 1000
patients with type 2 diabetes attending a national diabetes
center in Jordan. Ann Saudi Med 2008;28(5):346-51.

Baskar V, Kamalakannan D, Holland MR The prevalence of
hypertension and utilization of antihypertensive therapy in a
district diabetes population. Diabetes Care 2002; 25: 2107-8.
Comaschi M, Coscelli C, Cucinotta D, Malini P, Manzato E,
Nicolucci A; SFIDA Study Group-ltalian Association of
Diabetologists (AMD). Cardiovascular risk factors and
metabolic control in type 2 diabetic subjects attending
outpatient clinics in Italy: the SFIDA (survey of risk factors in
Italian diabetic subjects by AMD) study. Nutr Metab
Cardiovasc Dis 2005;15(3):204-11.

Del Cafiizo-Gémez FJ, Moreira-Andrés MN. Cardiovascular
risk factors in patients with type 2 diabetes. Do we follow the
guidelines? Diabetes Res Clin Pract 2004;65(2):125-33.
Akbar DH, Ahmed MM. Cardiovascular risk factors in Saudi
and non-Saudi diabetics. Saudi Med J. 2003;24(6):686-7.
Al-Moosa S, Allin S, Jemiai N, Al-Lawati J, Mossialos E.
Diabetes and urbanization in the Omani population: an
analysis of national survey data. Popul Health Metr 2006;4:5.
Katte JC, Dzudie A, Sobngwi E, Mbong EN, Fetse GT,
Kouam CK, et al. Coincidence of diabetes mellitus and
hypertension in a semi-urban Cameroonian population: a
cross-sectional study. BMC Public Health 2014;14:696.

Gress TW, Nieto FJ, Shahar E, Wofford MR, Brancati FL:
Hypertension and antihypertensive therapy as risk factors for
type 2 diabetes mellitus. Atherosclerosis risk in communities
study. N Engl J Med 2000, 342(13):905-12.

Adler Al, Stratton IM, Neil HA, Yudkin JS, Matthews DR, Cull
CA, Wright AD, Turner RC, Holman RR: Association of
systolic blood pressure with macrovascular and microvascular
complications of type 2 diabetes (UKPDS 36): prospective
observational study. BMJ 2000;321(7258):412-9.

Gagliardino JJ, Olivera EM, Barragan H, Hernandez RE.
Diabetes melltus and hypertension, clinical and
epidemiological aspects in the population of La Plata.
Medicina 1995, 55(5 Pt 1):421-30.

Libby P, Nathan DM. Report of the National Heart, Lung and
Blood Institute: National Institute of Diabetes and Digestive
and Kidney Diseases Working Group on Cardiovascular
Complications of DM. Circulation 2005;111:3489-93.

Fong DS, Aiello LP, Ferris FL, Klein R. Diabbetic retinopathy.
Diabetes Care 2004;27:2540-53.

Sowers JR, Williams M, Epstein M, Bakris G. Hypertension in
patients with diabetes: strategies for drug therapy to reduce
complications. Postgrad Med 2000; 107:47-54.

PJMHS Vol 9,NO. 1, JAN - MAR 2015 363



ORIGINAL ARTICLE

364 PIJMHS Vol. 9,NO. 1, JAN — MAR 2015



