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ABSTRACT.....0bjective: To see the frequency of diabetes mellitus and impaired fasting glucose levels in hypertensive patients. Design:
Descriptive study. Place of Study: OPD / Filter clinic. Pakistan Institute of Medical Sciences. Islamabad. Patients and Methods: This
study was carried out on 116 hypertensive patients during the period from August to September '2008. Out of 116 patients, 64 were
females and 52 were males with age group between 20 to 70 years. Secondary causes are ruled out on the basis of history and physical
examination. Blood samples were sent to PIMS laboratory for fasting glucose. Data and results were analyzed in SPSS. Results:
According to this study, out of 116 patients, there were18 patients who had diabetes mellitus while 33 had hypertension with impaired
fasting glucose tolerance which is statistically significant. The females as compared to males were increased in number who had both
diabetes mellitus and impaired fasting glucose. According to age diabetes mellitus increased in age groups between 41-50 and 61-70
years while impaired fasting glucose were increased in age group between 31-60 yrs. The results indicate that impaired fasting glucose is
present in significant number of hypertensive patients. Conclusions: Hypertension is associated with diabetes mellitus and impaired

fasting glucose.
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INTRODUCTION

Hypertension (systolic pressure > 140 mm Hg or
diastolic pressure > 90 mm Hg) is present in one out
of four adults in the United States. Hypertension is a
risk factor for stroke, myocardial infarction, renal
failure, congestive heart failure, progressive
atherosclerosis, and dementia. Systolic pressure is a
stronger predictor of cardiovascular events than is
diastolic pressure, and isolated systolic hypertension
which is common among older persons, is particularly
hazardous. Treatment of hypertension reduces the risk
of stroke, coronary artery disease, and congestive
heart failure, as well as overall cardiovascular
morbidity and mortality from cardiovascular causes'.

Cardiovascular diseases (CVD) are a major cause of
death in developed countries, and are also on the rise
in developing countries®®. According to global burden
of disease pattern, South Asia is facing the burden of
non-communicable diseases’. Our country being a
developing country is encountering a double burden of
disease as part of the epidemiological transition. This
will lead to increased prevalence of hypertension as a

result of increased life expectancy and rapid
urbanization. High blood pressure is one of the
common cardiovascular risk factors in Pakistan
affecting one in three individuals over the age of 45
years’. The National Health Survey of Pakistan (NHSP-
1990-94) shows that 5.5 million men and 5.3 million
women were hypertensives’.

Hypertension is a multifactor disorder but any
individual risk factor can contribute to overall increase
in blood pressure’. Hypertension frequently co exists
with diabetes, there is an increased prevalence of
hypertension among diabetic patients® but there is also
high propensity among hypertensive patients to
develop type-2 diabetes’. Persons with isolated IFG
show an approximately 25% decrease in insulin
sensitivity, and individuals with combined IFG and IGT
show a decrease of approximately 80% in insulin
sensitivity compared with persons with fasting
glucose concentrations within reference intervals
(10).

We wished to explore this feature in hypertensive
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patients who presentin our clinical environment.

MATERIAL AND METHODS

This study was conducted on 116 hypertensive
patients from August to September 2008 at OPD Filter
Clinic, Pakistan Institute of Medical Sciences.
Islamabad.

INCLUSION CRITERIA

Eligible patients were in between age of 20 to 70 years
of age. Random selection of 116 patients were taken.
After informed consent, history was taken, physical
examination were carried out including blood
pressure. All patients were known cases of
hypertension and they had not checked their glucose
levels before.

EXCLUSION CRITERIA

Patients who are known diabetics were excluded.
Secondary causes of HTN should be considered in
patients responding poorly to medications,
(particularly those with previously well-controlled
HTN); in patients with stage 3 HTN; and those with
sudden onset HTN. Many potential causes are found
for secondary HTN. Secondary causes were ruled out
onthe basis of history and physical examination.

Arterial pressure imeasured via a sphygmom-
anometer, which historically used the height of a
column of mercury to reflect the circulating
pressure.BP values are generally reported in
millimetres of mercury (mmHg).

The following US classification of blood pressure
applies to adults aging 18 and older. It is based on the
average of seated BP readings that were properly
measured during 2 or more office visits.

Blood samples were sent to PIMS laboratory for
fasting glucose. (After 8 hr of fast) WHO criteria were
used for the diagnosis of diabetes mellitus and

impaired fasting glucose levels.

WHO Criteria
Diabetes mellitus >126mg/d|
Impaired fasting glucose 110-126mg/dl

Patients showed Fasting glucose >126mg/dl checked
for random blood sample to check its value and for the
diagnosis of diabetes mellitus. Data analyzed
according to systolic blood pressure, diastolic blood
pressure age and sex. Data and results were analyzed
in SPSS.

Category Systolic, nmHG | Diastolic, mmHG
Hypotension <90 < 60
Desirable 90 - 119 60-79
Prehypertension 120-139 or80 -89
Stage 1 Hypertension 140 - 159 or90-99
Stage 2 Hypertension 160- 179 or100 - 109
Hypertensive Crisis > 180 or > 120

Classification of blood pressure for adults

RESULTS

A total number of 116 patients were included. There
were 64 (55.1%) females and 52 (44.8%) males.
Mean age was 50.41+10years. All patients were
hypertensive. Main number of patients (45) 38.7%
were in age group 41-50 years. Females are increased
in number in both diabetes mellitus and impaired
fasting glucose. (Table-I)

Out of 116 patients, 65 (56%) hypertensive patients
had normal blood sugar levels, 33 (28.4%)
hypertensive patients had impaired fasting glucose
levels and 18 (15.5%) hypertensive patients found to
be newly diagnosed diabetes mellitus.

In patients with impaired fasting glucose, 11(33.3)
patients were in age group 31-40 years. In patients
who are newly diagnosed diabetes mellitus 9 (50%)
patients were in 41-50 years. This also describes that
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diabetes mellitus increased in age groups between 41-
50 and 61-70 years while impaired fasting glucose
were increased in age group between 31-60 yrs.
(Table-Il). Impaired fasting glucose increased at
younger age, so it can be controlled by diet, exercise
and weight reduction.

HYPERTENSIVE PATIENTS

The systolic and diastolic blood pressure in newly
diagnosed diabetes mellitus and impaired fasting
glucose were also shown some differences. In newly
diagnosed diabetes mellitus 10 (55%) patients had
systolic blood pressure ranges in between 160-180
mmHg. (Table-I). Similarly 10 (55.5%) patients had
diastolic blood pressure ranges 91-100mmHg.
(Table-1V)

In impaired fasting glucose, two ranges of systolic
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blood pressure were seen. These were 141-150 and
161-170mmHg. Both groups had equal number i.e.,
10 (30.3%) (Table-V). Same was the case with
diastolic blood pressure. The diastolic blood pressure
two ranges were 91-100 and 101-110 mmHg and
number of patients were 15 (44.5). (Table-VI).
DISCUSSION

Table-I. Total patients

Age (yrs) Female (64) Male (52)
20-30 2
31-40 11 14
41-50 26 19
51-60 18 10
61-70 7 9

Diabetes Mellitus Impaired Fasting Glucose Normal
Age (yrs) 18 (33) (65)
Female (12) Male (6) Female (18) Male (15) Female (34) | Male (31)

20-30 2

31-40 2 1 3 8 6 5
41-50 5 4 8 1 13 14
51-60 2 6 4 10 6
61-70 3 1 1 2 3 6

Table-1. Frequency of diabetes mellitus and impaired glucose level in hypertensive patients.

Systolic B.P (18)

R 120-130 (2) | 131-140 (1) | 141-150 (4) | 151-160 (1) | 161-170 (5) | 171-180 (5) | 211-220 (1)
Fe- | Male | Fe- | Male | Fe- | Male | Fe- | Male | Fe- | Male | Fe- | Male | Fe- | Male
male male male male male male male

20-30

31-40 - - - - - -

41-50 - - - - 1 - 1 2 3

51-60 1 - - 1 1 - -

61-70 1 - 1 1 1

Table-lll. Systolic B.P in diabetes mellitus according to age and sex.
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Diastolic B.P (18)
Age (yrs)
80-90 (1) 91-100 (10) 101-110 (7)
Female (1) Male (0) Female (7) Male (3) Female (4) Male (3)

20-30

31-40 - - - - 2 1
41-50 - - 5 2 - 2
51-60 - - 1 - 1

61-70 1 - 1 1 1

Table-IV. Diastolic B.P in diabetes mellitus according to age and sex

Systolic B.P
R 131-140 (3) 141-150 (10) 151-160 (7) 161-170 (10) 171-180 (3)
Female | Male | Female | Male | Female | Male | Female | Male | Female | Male
(2) (1) (3) (3) (3) (2) (3) (3) M | @
20-30 - - - - - - - - -
31-40 - - 1 3 1 1 1 4
41-50 1 - 2 1 3 2
51-60 1 - 2 1 1 1 1 1 2
61-70 - 1 - - - 1 1

Table-V. Systolic B.P in impaired fasting glucose patients according to age and sex.

Diastolic B.P (33)
Age (yrs)
80-90 (4) 91-100 (15) 101-110 (14)
Female (2) | Male (2) | Female (7) | Male (8) Female (9) Male (5)
20-30
31-40 - - 1 5 2 3
41-50 - 1 2 6
51-60 2 - 3 2 1 2
61-70 - 1 1 1

Table-VI. Diastolic B.P in impaired fasting glucose patients according to age and sex
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The development of type 2 diabetes was almost 2.5
times as likely in persons with hypertension than in
their normotensive counterparts. Moreover, each
pathophysiological disease entity serves to
exacerbate the other. The presence of hypertension
in diabetic patients substantially increases the risks
of coronary heart disease, stroke, nephropathy and
retinopathy. Indeed, when hypertension coexists
with diabetes, the risk of CVD is increased by 75%,
which further contributes to the overall morbidity and
mortality of an already high-risk population.

Hypertension is one of the major factors contributing
to atherosclerotic heart diseases. The patient should
be labeled hypertensive ideally after recording of
multiple readings on different occasions several
weeks apart.

Prevention and control of hypertension and diabetes
mellitus are essential as the life expectancy is
increasing, the probability of chronic diseases will be
on the rise especially in the elderly with co-existing
morbidity. The main emphasis according to this
study is on early detection of diabetes mellitus in
hypertensive patients. Patients having increased
blood pressure should check their blood sugar
levels. The general population should also be
encouraged to have their blood pressures monitored
regularly after thirty years of age. Awareness among
the population is needed to decrease the double
burden onthe society.

In one study, Essential Hypertension was screened
for Impaired Glucose Tolerance (.G.T.). All were
aged between 30 to 64 years and had mild to
moderate hypertension. None of them suffered from
Diabetes Mellitus. Impaired Glucose Tolerance was
foundin 26%, of cases. In our study it was 33%. The
prevalence was higher in those suffering from
hypertension for a longer period of time. The results
were compared with a control group of 50 subjects
of similar age who were neither hypertensive nor

s [

diabetic. We had not used control group. Prevalence
of Impaired Glucose Tolerance in this group was 6%,.
.G.T. is an important predictor of Type 2 Diabetes
Mellitus™.

Recent epidemiological studies have demonstrated a
strong positive correlation between systolic blood
pressure and mortality, as well as between heart rate
and mortality'". Impaired fasting glucose
(prediabetes) and diabetes mellitus occur with
increased frequency in hypertensive patients in a
study, as in our study as well™.

Inthe context of elevated glucose, components of the
metabolic syndrome appear to independently predict
further hyperglycemia, but whether the syndrome
predicts diabetes over and above its individual
components is beyond the scope of this study.

Although the prevalence of diabetes increases with
age , it remains unclear whether age is a risk factor
for new-onset diabetes . In the a study, age at
baseline was not an independent predictor of new-
onset diabetes.High-risk elderly hypertensive
patients who did not have diabetes at baseline were
survivors who had avoided the development of
diabetes and that their underlying risk of new-onset
diabetes and ability to metabolize glucose may thus
have differed from those of younger subjects®. Our
study show that diabetes and IFG increased with age
(31 -60 yrs) of age. However, it is also possible that
the presence of other risk factors caused clinicians to
test glucose more frequently among younger
members, increasing the chance to identify diabetes
standards of medical care for patients with diabetes
mellitus.

In another study, we report changes in incidence
rates of glucose intolerance over a 11-year period. In
particular, differences between men and women
were observed. The increased incidence of IGT in
women compared with men, and increased
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incidence of IFG in men compared with women was
consistent with, and explains the sex biases seenin
the prevalences of these states’®. We have nearly
equal ratio. The total number of females are also
increased.

In addition to the excess risk of hypertension, our
data show that hypertension is associated with
impaired fasting glucose. Both hypertension and
diabetes mellitus are great burden to society. Our
results suggest that with known history of
hypertension impaired fasting glucose levels are
significantly increased. Impaired fasting glucose is
an important predictor of diabetes mellitus. Although
new predictors are there like HbA1c but in remote
areas where facilities are not available to check it,
then it is possible to check fasting glucose levels.
Tight blood pressure control in patients with
hypertension and type 2 diabetes achieves a
clinically important reduction in the risk of deaths
related to diabetes, complications related to
diabetes, progression of diabetic retinopathy, and
deterioration in visual acuity.

CONCLUSIONS

Hypertension is associated with diabetes mellitus
and impaired fasting glucose.

Copyright© 24 Dec, 2012.
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1
’ If you have no critics you'll likely
. have no success.

Malcolm X
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