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ABSTRACT

BACKGROUND

Non-communicable chronic diseases viz. diabetes mellitus, obesity, hypertension, cardiovascular diseases are assuming
importance among the adult population in both developed and developing countries. Hypertension, cardiovascular diseases,
diabetes and obesity are closely interrelated. Among these, diabetes mellitus, hypertension, hypercholesterolemia etc. have strong
hereditary component.

MATERIALS AND METHODS

In this study the risk factors of cardiovascular diseases was compared in 50 young adults with family history of
hypertension/diabetes mellitus (Group 1) and 50 young adults without family history of hypertension/diabetes mellitus (Group 2).
Physical and chemical parameters like systolic and diastolic blood pressure, body mass index (BMI), waist to hip ratio, fasting
blood sugar (FBS) and fasting lipid profile (FLP) were evaluated.

RESULTS
Waist to hip ratio (p-value= 0.011), FBS (p-value= 0.018), total cholesterol (p-value= 0.046) and LDL cholesterol (p-value= 0.015)
were significantly elevated in group 1 when compared to group 2.

CONCLUSION

Waist to hip ratio, fasting blood sugar, total cholesterol and LDL cholesterol were significantly increased in young adults with
family history of diabetes or hypertension, compared to others without family history of diabetes or hypertension. This
necessitates blood investigations in the younger age group and further follow up study to identify the risk of dyslipidaemia,
diabetes mellitus, obesity and development of cardiovascular diseases in our population.
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BACKGROUND

Non-communicable chronic diseases viz. diabetes mellitus,
obesity, hypertension, cardiovascular diseases are assuming
importance among the adult population in both developed
and developing countries.[ll Hypertension, cardiovascular
diseases, diabetes and obesity are closely interrelated. Among
these, diabetes mellitus, hypertension, hypercholesterolemia
etc. have strong hereditary component.

Hypertension and diabetes mellitus account for about
40% of all coronary heart disease. Hypertension accelerates
the atherosclerotic process, especially if hyperlipidaemia is
also present. The relationship between habitual diet, blood
cholesterol-lipoprotein levels and coronary heart disease are
judged to be causal.2IDM is a metabolic disease due to
absolute or relative insulin deficiency.
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It is a common clinical condition affecting about 10 % of
the population.81 It is characterized by chronic
hyperglycaemia with disturbances of carbohydrate, fat and
protein metabolism. The effects of diabetes mellitus include
long term damage, dysfunction and failure of various organs,
especially the eyes, kidney, heart and blood vessels.[4

The population in India has an increased susceptibility to
diabetes.[5] Diabetes is listed among the five most important
determinants of the cardiovascular disease epidemic in Asia.

Insulin resistance and/or hyperinsulinemia have
suggested as being responsible for increased arterial
pressure in patients with hypertension. This feature is now
widely recognized as part of syndrome X, or the metabolic
syndrome, marked also by central obesity, dyslipidaemia
(Especially elevated triglycerides) and high blood pressure.
Insulin resistance is more common in patients with diabetes
mellitus type 2 and in obesity.[5]

Hypertension is the commonest cardiovascular disease. It
is the major risk factor for cardiovascular mortality, which
accounts for 20-50 % of all deaths. It is also one of the most
common complex genetic disorders, with genetic heritability
averaging to 30%. Blood pressure levels are determined in
part by genetic factors and inheritance is polygenic. Obesity is
a risk factor for hypertension. The greater the weight gain,
the greater the risk for high blood pressure.
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Hypertension is one of the major cause for myocardial
infarction and congestive heart failure, cerebrovascular
accidents and chronic kidney disease.l6] In non-diabetic
populations, the risk of coronary heart disease (CHD)
increases in continuous and graded fashion with increasing
blood pressure.[7]

Obesity, diabetes mellitus, thyroid diseases, renal
disorders, liver disorders, glycogen storage diseases, Cushing
syndrome etc. are seen associated with dyslipidaemia.[8] Even
though plasma levels for lipid and apo protein were within
the normal range, the increased frequency of LDL phenotype
B confirms a greater risk of atherosclerosis development in
children with diabetes mellitus.[9.10]

In these circumstances this study was conducted by
assessing the major risk factors of cardiovascular diseases in
the offspring of diabetic or hypertensive parents.

MATERIALS AND METHODS
Study Design
Cross sectional comparative study.

Sample Size Calculation

As per study by Gaziano JM et al, the SD of HDL was 11 mg%.
To detect an effective size of 7 mg% between the groups, the
sample size required was estimated as 40 in each group.

Sampling Method

50 first year M.B.B.S. students of Govt. Medical College,
Kozhikode with documented family history of diabetes or
hypertension were taken as cases in the study. They were
selected randomly by generating random numbers using
WINPEPI software. Similarly 50 students of same batch
without family history of diabetes or hypertension were
taken as control using the same random method. For
assessing the family history, disease status of father and
mother only is considered.

Inclusion Criteria

Students in the age group of 18 - 25 years were selected for
the study with documented family history of having or not
having diabetes or hypertension were included in the study.

Exclusion Criteria

Subjects who were already diagnosed to have diabetes or
hypertension and who failed to give informed written
consent were excluded from the study.

Study Duration
The period of study was one year.

The Institutional Ethics Committee of Medical College,
Kozhikode approved the study, and all study participants
provided informed written consent.

Study Methods

The following physical and chemical parameters were
evaluated in this study; Weight, Height, BMI, Waist Hip Ratio,
Pulse rate, Blood Pressure (Systolic and Diastolic), Fasting
Lipid Profile, Total Cholesterol, Triglyceride, HDL Cholesterol,
LDL Cholesterol, VLDL Cholesterol and Fasting blood sugar.
All biochemical parameters were estimated by using fully
automated clinical chemistry analyser based on standard
protocol. Adequate quality control was ensured by including
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both normal and abnormal commercial reference control
serum in each batch.[11]

Total cholesterol estimation was done using the reagent
set Autozyme cholesterol, based on enzymatic method using
Cholesterol esterase, Cholesterol oxidase and Peroxidase.
HDL Cholesterol estimated by using AutoZyme HDL-
Cholesterol Precipitating Reagent.[12-14]

Triglyceride estimation was done by enzymatic GPO-POD
Glycerol phosphate oxidase and Peroxidase (GPO-POD)
method.[15]

VLDL cholesterol was estimated from the total amount of
Triacyl glycerol (TAG). This estimation is based on the
average ratio of TAG to cholesterol in VLDL, accepted by
National Cholesterol Education Programme.

LDL cholesterol was estimated by indirect method and
this method generally quantitate a so-called "broad-cut
fraction” including not only the primary LDL species, but also
VLDL.

Statistical Analysis

Data were coded and entered in excel data sheet. Analysis
done by Epi-Info. Comparative study of socio-demographic
and biochemical features of the subjects was done. Results
are expressed as mean and standard deviation for
quantitative variables and as frequency percentage for
qualitative variables. The results were analysed statistically
using chi square and T-test. The results were considered
significant at the level of P < 0.05.

RESULTS

100 subjects of age group 18-25 years were included in the
study. They were grouped into two - Group 1 include children
of either mother or father diagnosed of having diabetes
mellitus or hypertension or taking medicines for either.
Group 2 subjects whose parents are not diagnosed of having
diabetes or hypertension. There were 60 males and 40
females with mean age of 19.18 in both groups. Group wise
details of demographic features are given in table 1-2. In
group 1, 16 % of subjects’ mother have diabetes and 16 %
have hypertension, 62 % of subjects’ father have diabetes and
28 % have hypertension.

Sex Group 1 Group 2 Total
Male 28 32 60
Female 22 18 40
Total 50 50 100
Table 1. Sex Distribution of Study Group
%] 1]
~E| |- - _ 5
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G“i“p 8 42|50 |8 |42]50(31]19|50 |14 |36] 50
Grg“p 0/50/50|0/[50|50|0]|50|50]| 0 |50]| 50
Total| 8 (|92 (100| 8 |92]100(31(69|100| 14 | 86 | 100

Table 2. Family History of Diabetic Mellitus/Hypertension

in Study Subjects
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Physical parameters viz. the body mass index, waist hip
ratio, systolic blood pressure and diastolic blood pressure
(Table 3) and chemical parameters viz. fasting blood sugar,
total cholesterol, triglyceride, HDL, LDL and VLDL were
analysed in both groups (Table 4 ).

Mean Body Mass Index was 21.25 (+ 3.04) in Group 1 and
20.65 (+ 2.63) in Group 2. There is no significant increase in
BMI between the groups (P = 0.28). 20 subjects are under
weight (BMI < 18.5), whereas 8 subjects are overweight. 6 out
of the 8 overweight subjects belonged to the Group 1 and 11
out of 20 underweight subjects were also belonged to
Group 1.

There is significant alteration between the groups in the
case of waist to hip ratio (P = 0.011) even though the waist to
hip ratio is only slightly elevated in the Group 1 (0.8178 +
0.06) as compared to Group 2 (0.8146 + 0.04).

Mean systolic BP of the Group 1 is 119.04 (+ 10.84)
mmHg and that of Group 2 is 115.28 (+ 8.53) mmHg. No
significant change (P = 0.057). Diastolic BP is also slightly
elevated in Group 1(73.52 + 11.41 mmHg) compared to
Group 2 (70.28 + 9.50 mmHg) but no significant change (P =
0.244). 4 subjects have high systolic BP (> 140 mmHg) and 9
subjects have high diastolic BP (> 90 mmHg). 10 % of the
subjects were having hypertension and 9 % of these subjects
belong to Group 1.
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level. Among these 10 subjects belong to Group 1 and the
remaining one belongs to Group 2.

Group 1 Group2  [Significance|
Body Mass _
Index(BMI) 21.25(+3.04) | 20.65(+2.63) | P=0.289
Waist to Hip

Ratio | 0-8178 (+0.06) | 0.8146 (+0.04) | P=0.011

Systolic BP [119.04 (+ 10.84)[ 115.28 (+ 8.53) | P = 0.462

Diastolic BP | 73.52 (+ 11.41) | 70.28 (+ 9.50) | P =0.244

Table 3. Mean Values of Physical Parameters of Study

Subjects

Mean Fasting Blood Sugar of the Group 1 was 87.82 +
12.66 mg/dL and that of Group 2 is 82.10 + 11.03 mg/dL.
There is a significant change in the blood sugar level between
the groups (P = 0.018). 2 subjects have impaired glucose
tolerance and both of them belonged to the Group 1.

Mean Total Cholesterol of Group 1 is 184.98 + 37.79
mg/dL and that of Group 2 is 170.14 + 35.74 mg/dL. A
significant difference in cholesterol level was present
between the groups (P = 0.046). 21 subjects have above
normal level of total cholesterol. Among these 14 subjects
belong to the Group 1.

Mean triglyceride level of Group 1 is 87.44 + 34.89 mg/dL
and Group 2 is 84.36 + 34.20 mg/dL. There is no significant
change in triglyceride level among the groups (P = 0.657).
Three subjects have higher level of triglycerides than normal
value. Out of these two cases belong to Group 1 and the
remaining one belongs to Group 2.

HDL cholesterol level also does not show any significant
difference between groups (P = 0.237). It is 39.58 + 13.96
mg/dL and 36.38 + 12.9 mg/dL in Group 1 and Group 2
respectively.

LDL cholesterol shows significant difference among the
groups. Mean LDL cholesterol level of Group 1 is 129.34 +
26.78 mg/dL and of Group 2 is 116.80 + 23.88 mg/dL (P =
0.015). 11 subjects have above normal (60 - 150 mg/dL)
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Chemical Parameter | Group1 | Group 2 |Significance
Fasting Blood Glucose | 87.82+ 82.10+ P=0018
(mg/dL) 12.66 11.03 e
Total Cholesterol 18498 + | 170.14 + _
(mg/dL) 37.79 3574 | P=0:046
Triglycerides 87.44 + 84.36 + _
(mg/dL) 34.89 34.20 P=0.468
3958+ | 3638+ _
HDL (mg/dL) 13.96 12.89 P =0.237
129.34+ | 116.80 + _
LDL (mg/dL) 26.78) 23.88 P =0.015
VLDL (mg/dL) 17.42 +6.92 12?;; * P =0.475
Table 4. The Mean Values of Chemical Parameters
of Study Subjects
DISCUSSION

Non-communicable chronic diseases viz. diabetes mellitus,
obesity, hypertension, cardiovascular diseases are assuming
importance among the adult population in both developed
and developing countries. Hypertension, cardiovascular
diseases, diabetes and obesity are closely interrelated. Among
these, diabetes mellitus, hypertension, hypercholesterolemia
etc. have strong hereditary component.

In these circumstances, a comparative study was done in
which diabetes mellitus, hypertension, blood sugar, obesity,
and lipid profile were studied among young adults in the age
group of 18 to 25 years. 50 subjects with family history of
diabetes or hypertension (Group 1) and 50 subjects without
family history of diabetes or hypertension (Group 2) were
included in the study.

Physical parameters viz. the Body Mass Index, Waist Hip
ratio, blood pressure (Systolic and diastolic) were elevated in
the group 1, but not in a significant manner except waist hip
ratio. 8 % of the subjects were overweight, 6 % out of the 8 %
over weight subjects belonged to the Group 1 (12 % among
the group). 10 % of the subjects were having hypertension
and interestingly 9 % of these subjects belong to Group 1 (18
% among the group).

Chemical parameters were also elevated in the group 1,
compared to group 2. Triglyceride, HDL and VLDL were
raised insignificantly. Fasting blood sugar, total cholesterol
and LDL cholesterol were elevated in group 1 significantly. 2
% of subjects have impaired glucose tolerance and all of them
belonged to the Group 1 (4 % among the group). 21 %
subjects have above normal level of total cholesterol. Among
these 14 % belongs to the Group 1 (28 % among the group).
11 % subjects have elevated level of LDL cholesterol. Among
these 10 % belong to Group 1 (20 % among the group).

Obesity, especially central adiposity is a risk factor for
Non-Insulin Dependent Diabetes Mellitus (NIDDM), and the
risk is related to both duration and degree of obesity. The risk
is apparent with increasing level of BMI, adult weight gain
and waist to hip ratio.[16]

Diabetes mellitus have a strong family tendency. Chance
of type 1 diabetes in siblings and offspring are 20 times that
of general population.[17-191 Cumulative risk of diabetes in
siblings of index case with no diabetic parents, one diabetic
parent and two diabetic parents are 14%, 29.2% and 41.9%
respectively.[9.20]
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It is a well-established fact that a persistently high
cholesterol level can almost certainly can precipitate a
cardiac event. Risk factors for coronary artery disease are
elevated cholesterol level (above 200 mg/dL), elevated LDL
cholesterol level (Above 130-160 mg/dL), lower levels of
HDL cholesterol, elevated Lipoprotein (a) (Above 30 mg/dL),
cigarette smoking, hypertension, diabetes mellitus, elevated
levels of homocysteine (above 15 micromol/L), sedentary life
style and obesity.[21]

Family studies have shown that children of two
normotensive parents have 3% possibility of developing
hypertension, whereas this possibility is 45% in children of
two hypertensive parents. Higher blood pressure levels are
seen in black communities than in other ethnic groups.

Central obesity indicated by increased waist to hip ratio
has been positively correlated with high blood pressure.[3.22]
The prevalence of hypertension is markedly increased in
patients with non-insulin dependent diabetes (NIDDM) and
also in people with lesser degrees of glucose intolerance.[23]

Gaziano et al,[24] reported that “the ratio of triglycerides
to HDL was a strong predictor of myocardial infarction”. An
increased plasma concentration of Triglycerides is associated
with an increased incidence of coronary artery disease
(CAD).[25]

In individuals with type 2 diabetes, metabolic syndrome
and the combined dyslipidaemia, cardiovascular risk is
increased by a clustering of risk factors such as abdominal
obesity, impaired fasting glucose, increased blood pressure,
low HDL-cholesterol, increased triglycerides (TGs) and an
increase in small, dense LDL particles. The current increase in
the incidence of type 2 diabetes in the population perhaps
poses the most urgent cardiovascular risk.[26-28]

In the present study risk factors for cardiovascular
diseases are generally elevated in the children of parents
having diabetes or hypertension, compared to the children of
parents not having diabetes or hypertension. In the high risk
group, fasting blood sugar, total cholesterol and LDL
cholesterol levels are elevated significantly.

Increased total cholesterol and LDL cholesterol levels are
reported in patients than in controls.[29-32] OQur study also
showed similar findings, there is increased total cholesterol
and LDL cholesterol level in group 1 subjects than in group 2
subjects.

Obesity promotes the progression of atherosclerosis by
inducing  multiple  cardiovascular and  metabolic
derangements such as diabetes, hypertension and
dyslipidaemia, all of which have high atherogenic
potential.[3334] Increased waist to hip ratio is independently
associated with higher risk for diabetes mellitus and
cardiovascular disease.

CONCLUSION
Waist to hip ratio, fasting blood sugar, total cholesterol and
LDL cholesterol were significantly increased in young adults
with family history of diabetes or hypertension, compared to
others without family history of diabetes or hypertension.
This necessitates blood investigations in the younger age
group and further follow up study to identify the risk of
dyslipidaemia, diabetes mellitus, obesity and development of
cardiovascular diseases in our population.
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