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ABSTRACT
Objectives: Hypertension and Diabetes- a worldwide burden is a major risk factor for cerebro-vascular accident and is
the most modifiable factor in cardiovascular diseases.
Methods: This is a prospective cross-sectional study conducted in Sree Balaji Medical College and Hospital. 50 patients
with hypertension alone for more than 5 years ,50 patients with diabetes and hypertension for more than 5 years were
considered the study population and those not suffering from any cardiac disease of were taken as control. All patients
were above the age of 30 years.
Results: There is significant statistical correlation between age group and left ventricular mass in hypertension with
diabetes group (p =0.015). There is significant statistical correlation with both males(p<0.000) and females (p<0.000)
with respect to left ventricular mass in hypertension and diabetes population. Females were at higher chances of
having increased left ventricular mass compared to males based on chi square value. There was significant statistical
correlation between BMI and left ventricular mass (p<0.004).
Conclusion: The study shows that there is increased left ventricular mass in females with hypertension and diabetes
mellitus when compared to females with hypertension alone but not in males.
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INTRODUCTION

Hypertension being a major risk factor for
cerebro- vascular accidents, cardiovascular
disease has significant morbidity and mortality.
Hypertension causes 7.5million deaths globally
which accounts to about 57 million disability
adjusted life years (DALYs). The prevalence of
hypertensive patients globally above the age
of 25 had risen by 40% by 2008. According to
the WHO survey in 2008, the number of people
with uncontrolled hypertension rose from 600
million in 1980 to nearly 1 billion in 2008 [1,2].

Echocardiography has become an especially
important tool in the management of

hypertension. Although ECG is useful in
identifying left ventricular hypertrophy, it
is not overly sensitive. The LVH criteria for
left ventricular hypertrophy was 7%-35% in
moderate hypertrophy and 10% - 50% in severe
hypertrophy. Therefore, echocardiography is
considered the preferred tool for the assessment
of left ventricular hypertrophy and M-mode
technique is the gold standard test.

Diabetes mellitus refers to “A group of common
metabolic disorders that share the phenotype
of hyperglycemia. The metabolic dysregulation
associated with DM causes secondary pathophysiologic changes in multiple organ systems
that impose a tremendous burden on individuals
with diabetes as well as on the health care system”
[3-5]. The prevalence of diabetes according to
WHO survey has risen from 108 million in 1980
to 422 million in 2014. In 2015, an estimated 1.6
million deaths were directly caused by diabetes.
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Another 2.2 million deaths were attributable to
high blood glucose in 20121 [6].

Diabetes mellitus predisposes to cardiovascular
diseases. In diabetes mellitus, insulin resistance,
high HbA1c and dysautonomia leads to increased
left ventricular mass. All these factors lead to
increased morbidity and mortality in diabetic
individuals when compared to non–diabetics [7].
MATERIALS AND METHODS

Selection of subjects

Patients with hypertension alone and patients
with both hypertension and diabetes mellitus of
more than 30 years attending the hypertension
outpatient department of Sree Balaji Medical
College. The selected patients should be on
regular treatment not on cardiac remodeling
drugs like angiotensin converting enzyme
inhibitors and aldosterone antagonists. Control
groups with more than 30 years without diabetes
mellitus and hypertension.
Inclusion criteria

99 All patients > 30 yrs of age with hypertension
of duration > 5yrs on regular treatment.

99 Patients >30 yrs of age with hypertension
and diabetes mellitus >5yrsduration on
regular treatment.

99 Healthy controls of >30yrs of age.
Exclusion criteria

99 Coronary Artery Disease 2. Valvular Heart
Disease.

99 Chronic Kidney Disease of non-diabetic origin.

99 Obesity.

99 Cardiomyopathies.

Setting: Sree Balaji Medical College and Hospital.

Study design: Prospective Cross-sectional study
Period of study: 1 year from April 2017 to
March 2018.

Sample size: 150 subjects (50 Hypertensive
cases+50 Cases of both hypertension and
diabetes + 50 controls).
Both cases and controls are investigated by
following measures:
99 Proper history and past medical history and
demographic details were collected.
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99 General examination, Vitals monitoring
includes blood pressure and pulse rate.

99 Body Mass Index.

99 Fasting and Post-prandial Blood Sugar

99 Complete hemogram.

99 Blood Urea, Serum Creatinine and Serum
Electrolytes Urine analysis.

99 Serum Total Cholesterol, Serum Triglyceride
levels.

99 Electrocardiography.

99 Chest X-Ray.

99 2-Dimensional Echocardiography.
Echocardiography

By
using
trans-thoracic
2-Dimensional
echocardiographic method, the following
left ventricular dimensions are measured by
M-mode technique using the parasternal long
axis view just above/at the tip of the papillary
muscle level.
RESULTS

This study was done in the Department of
General Medicine at Sree Balaji Medical
College and Hospital, Chennai to compare left
ventricular mass in hypertension with diabetes
and hypertension without diabetes and compare
them with control. In this present study among
50 systolic hypertension cases 3.3% were in the
age group of less than 45 years, 10.7% were in the
age group of 46 -55 years, 6% of the cases were
between 56 -65 years, 6.7% in the age range of
66-75 years and 6.7% were found to be above 75
years of age. Likewise, among 50 patients with
hypertension and Diabetes Mellitus (DM) 5.3%
were below 45 years of age, 6% were in the age
group of 46 -55 years, 7.3% of the cases were
between 56-65 years, 6.7% in the age range of
66 -75 years and 8% were found to be above 75
years of age.
Among the control group 6.7% of the study
participants were below 45 years of age, 6.7%
were in the age group of 46-55 years, 3.3% were
between age range of 56-65 years, 6.7% in the
age group of 66 -75 years and the rest 10% were
in the age group of more than 75 years (Table 1).
There was statistical significance between the
severity of left ventricular mass and the age
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each was found to have mild and moderate left
ventricular mass. In this current study there was
high statistical correlation found for gender and
the left ventricular mass. Among female gender and
left ventricular mass among cases and control there
was statistical significance with p value <0.000 and
between male gender and left ventricular mass the
p value was found to be statistically significant (p
value<0.000). Females were at higher chances of
having LVM compared to males on the basis of chi
square value (Table 3 and Figure 3).

group among cases in this study. With normal left
ventricular mass and the age group among cases
and control there was statistical significance with
p value 0.021. There was statistically significant
correlation found between mild left ventricular
mass and age group among cases and controls.
(p value 0.015). Statistical significance was not
found between moderate and severe form of
left ventricular mass and age groups in HT and
HT+DM group although, there was increased
incidence of left ventricular mass in HT+DM with
age (Figure 1).

Body mass index was found to be normal in 20.7%
of the systolic hypertension cases and 10% of
the hypertension patients were overweight and
2.7% were obese. Among the HTN and DM group
16% were normal, 9.3% were overweight and
8% were found to be obese. In the control group
30.7% participants were having normal BMI,
2.7% were overweight and no case of obesity
was recorded (Figure 4).

Among 50 patients in the systolic hypertension
cases 28 were females and 22 were males. In
hypertension with DM cases 30 were females
and 20 were males. Among the control group 23
participants were females and 27 participants
are male (Table 2 and Figure 2).
Among the female patients with systolic
hypertension 8.6% were normal, 7.4% had
mild left ventricular mass, 6.2% and 12.3% had
moderate and severe form of left ventricular
mass respectively. In female patients with HTN
and DM there were 7.4%,3.7% , 3.7% and 22.2%
of cases with normal, mild ,moderate and severe
left ventricular mass respectively. Among female
control group 25.9% were normal and 1.2% of

Among 50 SHTN cases 11.3% were normal,
4.7% had mild left ventricular mass, 5.3% had
moderate mass and 12% cases had severe
left ventricular mass. In patients with HTN
and DM 8.7% were normal, 4% had mild left
ventricular mass, 4% had moderate and 16.7%
had severe left ventricular mass. Among the 50

Table 1: Age group wise distribution of study participants.

Age group

Group
SHTN

HTN+DM

Control

Total

<45 years

5 (3.3)

8 (5.3)

10 (6.7)

23 (15.3)

46-55 years

16(10.7)

9(6.0)

10(6.7)

35(23.3)

56-65 years

9(6.0)

11(7.3)

5(3.3)

25(16.7)

66-75 years

10(6.7)

10(6.7)

10(6.7)

30(20.0)

>75 years

10(6.7)

12(8.0)

15(10.0)

37(24.7)

Figure 1: Proportion of cases with respect to age and Normal LVM.
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Table 2: Gender distribution of study participants.
Group

Gender

SHTN

HTN+DM

Control

Total

Female

28(18.7)

30(20.0)

23(15.3)

81(54.0)

Male

22(14.7)

20(13.3)

27(18.0)

69(46.0)

Figure 2: Gender distribution of study participants.
Table 3: Proportion of cases with respect to gender and LVM.
Gender

Female

Male

Lv mass

SHTN

HTN+DM

Control

Normal

7(8.6)

6(7.4)

21(25.9)

Mild

6(7.4)

3(3.7)

1(1.2)

Moderate

5(6.2)

3(3.7)

1(1.2)

Severe

10(12.3)

18(22.2)

0(0.0)

Normal

10(14.5)

7(10.1)

26(37.7)

Mild

1(1.4)

3(4.3)

1(1.4)

Moderate

3(4.3)

3(4.3)

0(0.0)

Severe

8(11.6)

7(10.1)

0(0.0)

Chi sq

P-value

37.6

.000*

24.2

.000*

*Significant

Figure 3: Proportion of female cases and grade of LVM.

Figure 4: Proportion of cases with respect to obese and LVM.
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Table 4: Proportion of cases with grade 1 DD in each group.

Grade1DD

Group
SHTN

HTN+DM

Control

Total

Absent

18(12.0)

13(8.7)

43(28.7)

74(49.3)

Present

32(21.3)

37(24.7)

7(4.7)

76(50.7)

Figure 5: Proportion of alcoholics in each group.

Figure 6: Mean calculated LVM in each group.

controls 31.3% were normal, 1.3% had mild left
ventricular mass, 0.7% had moderate mild left
ventricular mass.

In this present study among 50 SHTN cases 32
patients had Grade 1 Diastolic Dysfunction (DD)
and in 50 patients with HTN and DM 37 had Grade
1 Diastolic Dysfunction. Among the control group
7 patients had Grade 1DD (Table 4 and Figure 5).
Among the 4 alcoholics in SHTN group 1 patient
had severe left ventricular mass and in HTN+DM
group of 5 alcoholics 2 had mild and 2 had
moderate left ventricular mass. There was not
statistical significance between alcoholics and
LV mass (p =0.084) (Figure 6).
DISCUSSION

In our study, we studied 150 subjects (50 -HT
only, 50- HT+DM, 50-Controls without HT and

DM) and the left ventricular mass of the three
groups were compared. The minimum age of the
cases and controls was 30 years and maximum
age was 88 years. There is significant statistical
correlation between the severity of the left
ventricular mass and the age group in this study.
Statistical significance was found between mild
left ventricular mass and age group among the
study population (P value is 0.015). Statistical
significance was not found between moderate
and severe form of left ventricular mass and age
groups in HT+DM and HT only group, although
there was an increased incidence of higher left
ventricular mass in HT+DM group with age [8].

There is high significant statistical correlation
between female (p<0.000) cases in HT+DM
group and in males (p<0.000) in HT+ DM group.
Females were at a higher chance of having
increased left ventricular mass compared to
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males based on chi square value. Among cases
with HT+DM there is increased prevalence of
overweight (30.3%) and obesity (35.3%). There
was high statistical significance between BMI
and let ventricular mass (p value was <0.0001).
There was high statistical significance for
overweight and increased left ventricular mass
among cases (p value 0.004). It was noted that
the left ventricular mass was more in HT+DM
group when compared to the HT only group
[9,10]. There was high statistical correlation
between the mild increase in left ventricular
mass ( p value 0.003) and the duration of illness
and moderate increase in left ventricular mass
( p value 0.004) and duration of illness. Severe
increase in left ventricular mass was not found
statistically significant although, as the duration
of illness increased, there was increased
incidence of severe increase in left ventricular
mass in HT+DM group when compared to the HT
only group [11,12].
There was high statistical correlation between
increased left ventricular mass and Grade 1
diastolic dysfunction (p<0.000) in HT+DM group
when compared to the HT only group. There
was significant statistical correlation between
left ventricular mass and menopause ( p value
0.000). In our study, women with menopause are
associated to have a higher left ventricular mass.
There was significant increase in left ventricular
mass in female with menopause in the HT+DM
group when compared to the HT only group
females with menopause [13-15].

While comparing LV mass between these three
groups (HT, HT+DM, Control) there is significant
statistical correlation between three groups. But
while comparing the two groups (HT, HT+DM),
the difference of LV mass was found to be higher
in HT+DM group than compared to HT only
group [16].

There was no significant difference in the left
ventricular mass in males in both DM+HT and
HT only group. In females, there was an increase
in left ventricular mass in DM+HT group when
compared to HT only group. Increase in duration
of diabetes and hypertension also increases
the left ventricular mass and among females,
there was an increased incidence of higher left
ventricular mass in women who have attained
menopause in HT+DM group when compared
to the HT only group Alexander Tenenbaum and
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their colleagues studied 550 hypertensives (314
men, 246 women), 200 of them (108 men, 92
women) were having type 2 diabetes mellitus
[17]. It was found that females with DM+HT had
higher prevalence of increased left ventricular
mass when compared to males. The Augsburg
family study showed that
there w a s
increase in left ventricular mass in women with
diabetes.
CONCLUSION

Type- 2 Diabetes Mellitus being a multi system
disease is associated with increased cardiovascular morbidity and mortality. In the present
study, we studied 150 subjects (50-HT only,
50- HT+DM, 50-Controls without HT and DM)
and the left ventricular mass of the three groups
were compared. The data was analysed and
compared between the groups and the following
observations were made. As the age increases,
there is increase in left ventricular mass. It is
predominantly found in HT+DM group when
compared to the HT only group.

Females with HT+DM had increase in left
ventricular mass when compared to females
with HT alone. Females were at a higher chance
of having an increased left ventricular mass
when compared to males. There was increase
in left ventricular mass in HT+DM group when
compared to the HT only group.

Thus, increased left ventricular mass is an
important cause for cardiovascular morbidity and
mortality. Females with diabetes and hypertension
in menopause should be managed aggressively for
reduction of left ventricular mass.
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