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Abstract— Diabetes Mellitus (DM) is a chronic and progressive condition with a hereditary
predisposition which is further induced by unhealthy lifestyle. It is a silent killer with cardiovascular
complications being most common cause of morbidity and mortality in patients with T2DM.

Obijective: To find out association of socio demographic and clinical parameters of diabetes type 2 with
hypertension and dyslipidemia among Diabetes Mellitus type 2 cases aged 18 to 70 years.
Methodology: A cross sectional hospital based study was conducted on 272 type 2 DM patients
attending Department of Medicine in a secondary care referral hospital after taking consent.

Results: Hypertension was present in 192 (70.59%) and dyslipidemia was present in 93 (34.19%) of
type 2 diabetes patients. Age, family income, presence of family history, duration of illness, type of
treatment, consumption of alcohol , BMI, Hbalc level were found to be associated significantly with
both hypertension and dyslipidemia in type 2 DM patients.
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I. INTRODUCTION

Diabetes Mellitus (DM) is a chronic and progressive condition with a hereditary predisposition which is
further induced by unhealthy lifestyle. It occurs when the pancreas does not produce enough insulin or
when the body cannot effectively use the insulin it produces due to insulin resistance. It is a silent
disease that kills one person every 10 seconds. In 2014 the global prevalence of diabetes was estimated
to be 9% among adults aged 18+ years." In 2012, an estimated 1.5 million deaths were directly caused
by diabetes. More than 80% of diabetes deaths occur in low- and middle-income countries.? WHO
projects that diabetes will be the 7th leading cause of death in 2030.% India is undergoing a rapid
economic development and urbanization which are having immense effect health problems in the
community and leading to a shift in paradigm from communicable to non-communicable diseases like
diabetes. Because of its high prevalence, India is infamously known as the Diabetes capital of the
world.*

Cardiovascular complications are indeed the most common cause of morbidity and mortality in patients
with T2DM.> Myocardial ischemia due to coronary atherosclerosis commonly occurs without symptoms
in patients with diabetes. The recent increase in cardiovascular mortality and morbidity in diabetic
patients offer the ample time to study risk factors for predicting the risk of CVD in these populations.
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As the risk of development of diabetes varies between different ethnic populations, therefore, it is
necessity of medical science to have population-based data to identify the risk factors for cardiovascular
disease in diabetes so that Prevention strategies for health promotion can be planned and implemented to
control and treat the diabetes and its complications according to local ethnicity. Hence the present study
is designed to investigate the prevalence of hypertension and dyslipidemia in type 2 diabetes. This study
also explores the association of socio demographic and clinical parameters of diabetes type 2 with
hypertension and dyslipidemia.

Il. METHODOLOGY

This cross sectional study was conducted by Department of Medicine in a secondary care referral
hospital. Diabetes patients are evaluated in detail in routine clinical practice and all relevant biochemical
tests are performed. The nature and purpose of the study was explained to all the participants and
informed consent was obtained prior to their inclusion in study sample.

Study sample comprised of 272 patients of diabetes between the ages of 18 to 70 years attending the
outpatient department of diabetes clinic. A diagnosis of DM was confirmed using criteria established by
the American Diabetes Association.® Level of blood sugar was found either from medical records or in
the absence of medical records, confirmation was done on self-reported cases by establishing the criteria
of regular treatment with anti-diabetics drugs. A detailed evaluation of socio demographic and clinical
profile was made on specially designed semi structured performa by interviewing the participants and
exploring the medical records including investigations.

Subject’s Height was measured with the help of stadiometer (nearest to 0.1 cm) and weight with the
help of standard weighing machine with minimal clothing (nearest to 0.01 kg). The body mass index
was calculated with above two measurements. Body mass index (BMI) values were defined as per
International Standards and a study subject was considered obese if the BMI >30 kg/m2 and overweight
if BMI = 25-30 kg/m2 (16). Venous blood samples of blood were collected. Random plasma glucose
levels lipid profile and HBalc values were measured by appropriate laboratory methods. Blood
pressure was taken by sphygmomanometer in sitting position. Blood pressure (BP) was recorded, after
the subjects had rested for at least five minutes. Two readings were taken five minutes apart and the
mean of two was recorded as the blood pressure.

National Cholesterol Education Programme (NCEP) guidelines”® were used for diagnosis of
dyslipidemia :a) Hypercholesterolemia: Serum cholesterol levels >200 mg/dl or drug treatment for
hypercholesterolemia, and/or b) High LDL cholesterol: LDLC >100mg/dl or drug treatment for high
LDL cholesterol, and/or ¢) Hypertriglyceridemia: Serum triglyceride levels >150 mg/dl or drug
treatment for hypertriglyceridemia and/or d) Low HDL cholesterol: HDL cholesterol levels <40 mg/dl
for men and < 50 mg/dl for women. Hypertension was diagnosed based on drug treatment for
hypertension or if the blood pressure was >140/90 mmHg according to Joint National Committee-7
(JNC-VII) criteria.’

2.1  Statistical Analysis

Data were summarized and analyzed in MS Excel 2007. These data were classified and analysed as per
the aims and objectives. The data on sample characteristics was described in the form of tables.
Categorical variables were tabulated using frequencies and percentages. Inferential statistics such as Chi

square test was used to find out association of Hypertension and Dyslipidemia with various factors and
Page | 8



International Multispecialty Journal of Health (IMJH) [Vol-2, Issue-3, March.- 2016]

odds ratio was calculated between Hypertension and Dyslipidemia to assess the degree of association
among subjects with Type 2 DM. Medcalc 12.2.1.0 version software was used for analysis of the Data.

I1l.  RESULTS

Out of total 272 type 2 diabetes subjects included in this study, majority (65.07%) were from age group
30 to 60 years with slight male predominance (M:F=1.2). Likewise proportion of urban cases
predominate over rural i.e. 70.59% v/s 29.41%. Majority (51.1%) of cases were educated upto
secondary level. Likewise 65.44% were having family income <10,000. (Table 1)

Table 1

Socio-demographic Characteristics of the Subjects with Type 2 Diabetes

Characteristics Number (N = 272) Percentages ( % )
Age 30 -60 177 65.07
(inyears) > 60 95 34.93
Sex Male 147 54.04
Female 125 45.96
Religion Hindu 222 81.62
Muslim 50 18.38
Education Upto primary level 78 28.68
Above Primary to secondary level 139 51.1
Higher level 55 20.22
Income ) < 10000 178 65.44
> 10000 9 34.66
Residence Urban 192 70.59
Rural 80 29.41

Hypertension was present in 192 (70.59%) and dyslipidemia was present in 93 (34.19%) of type 2
diabetes patients. (Figure 1)

When risk of Hypertension with Dyslipidemia was revealed it was found that there were 24.11 times
more (Odds ratio = 24.111 with 95% confidence interval: 7.352 to 79.070, Chi-square 47.442 with 1
degree of freedom; p<0.001) chances to have hypertension in dyslipidemia cases in type 2 DM, which
was found significant (Figure 2)
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Figure 1

Figure 2
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When association of Hypertension and Dyslipidemia with studied socio-demographic factors were
revealed it was found that sex, education and residence of cases were not found to associated with both
the diseases in type 2 DM whereas it was found significantly (p<0.05) more in younger age group and
cases with less family income in comparison to their counterparts. (Table 2)

Table 2

Association of Socio-demographic factors with hypertension and dyslipidaemia

among subjects with Type 2 Diabetes

Variables N Hypertension Dyslipidaemia
Yes | % | No ‘ % Yes | % | No | %
Age
30 -60 177 135 76.27 42 23.73 74 41.81 103 58.19
> 60 95 57 60.00 38 40.00 22 23.16 73 76.84
Chi square test 7.119 at 1 DF 8.616 At 1 DF
P Value Significance 0.008 S 0.003 S
Sex
Male 147 109 74.15 38 25.85 60 40.82 87 59.18
Female 125 83 66.40 42 33.60 36 28.80 89 71.20
Chi square test 1559 at 1 DF 3.761 at 1 DF
P Value Significance 0.206 NS 0.052 NS
Education
Nil to primary level 78 52 66.67 26 33.33 34 43.59 44 56.41
Upto secondary level 139 101 72.66 38 27.34 41 28.06 98 71.94
Higher level 55 39 70.91 16 29.09 21 41.82 34 58.18
Chi square test 0.868 at 2 DF 4.597 at 2 DF
P Value Significance 0.648 NS 0.1 NS
Income
<10000 178 114 64.04 64 35.96 53 29.78 125 70.22
> 10000 94 78 82.98 16 17.02 43 45.74 51 54.26
Chi square test 9.729 at 1 DF 6.188 at 1 DF
P Value Significance 0.002 S 0.013 S
Residence
Urban 192 142 73.96 50 26.04 72 37.50 120 62.50
Rural 80 50 62.50 30 37.50 24 30.00 56 70.00
Chi square test 3.041at 1 DF 1.082 at 1 DF
P Value Significance 0.081 NS 0.298 NS
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When association of Hypertension and Dyslipidemia with studied disease related factors were revealed

it was found that Hypertension and Dyslipidemia was found significantly (p<0.05) more in cases with
positive family history of disease. it was also revealed that proportion of both diseases significantly

(p<0.05) increases with the increase on serum Hbalc level and duration of illness. Proportion of both

diseases were found significantly (p<0.05) more in cases who were on both (Oral + Injectable) treatment

than cases on only oral or only injectable treatment. (Table 3)

Table 3.

Association of various disease related factors with Hypertension and Dyslipidaemia

in subjects with type 2 DM

Variables N Hypertension Dyslipidaemia
Yes | % | No | % Yes | % | No | % |
Family History ‘
Present 106 90 84.91 16 15.09 68 64.15 38 35.8491
Absent 166 102 61.45 64 38.55 28 16.87 138 83.1325
Chi square test 16.038 at 1 DF <0.001 61.278 at 1 DF <0.001
P Value Significance S S
Duration of Illness
<3 month 10 4 40.00 6 60.00 2 20.00 8 80.00
3-12 month 89 58 65.17 31 34.83 23 25.84 66 74.16
> 12 month 173 130 75.14 43 24.86 71 41.04 102 58.96
Chi square test 7.496 at 2 DF 0.024 7.007 at 2 DF 0.03
P Value Significance S S
Type of Treatment
oral 175 110 62.86 65 37.14 56 32.00 119 68
Injectable 35 25 71.43 10 28.57 10 28.57 25 71.43
Both 62 57 91.94 5 8.06 30 48.39 32 51.61
Chi square test 18.659 at 2 DF <0.001 6.178 at 2 DF 0.046
P Value Significance S S
Random Blood Sugar
< 200mg% 59 36 61.02 23 38.98 16 27.12 43 72.88
>200mg% 213 156 73.24 57 26.76 80 37.56 133 62.44
Chi square test 2.768 at 1 DF 0.097 1.772 at 1 DF 0.183
P Value Significance NS NS
HBalc Level
<6 70 42 60.00 28 40.00 14 20.00 56 80.00
6-75 144 102 70.83 42 29.17 42 29.17 102 70.83
>75 58 48 82.76 10 17.24 40 68.97 18 31.03
Chi square test 7.92 at 2 DF 0.019 38.331at 2 DF <0.001
P Value Significance S S
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When association of Hypertension and Dyslipidemia with studied personal attributes were revealed it
was found that although smoking was not found to associated with both the diseases in type 2 DM but
both diseases were found significantly (p<0.05) more in alcoholics and obese cases in comparison to
their counterparts. (Table 4)

Table 4
Association of Personal Attributes with Hypertension and Dyslipidaemia
in subjects with type 2 DM

Variables N Hypertension Dyslipidaemia
Yes % No % Yes % No %
Smoking
Yes 88 62 | 70.455 26 29.55 36 40.91 52 59.09
No 184 130 | 70.652 54 29.35 60 3261 | 124 67.39
Chi square test 0.012 at 1 DF 0.913 1.451 at 1 DF 0.228
P Value Significance NS NS
Alcohol
Yes 90 82 91.11 8 8.89 56 62.22 34 37.78
No 182 110 | 60.44 72 39.56 40 2198 | 142 78.02
Chi square test 25.830 at 1 DF <0.001 | 40.964 at 1 DF <0.001
P Value Significance S S
BMI
Normal 128 70 | 54.688 58 45.31 35 27.34 93 72.66
Overweight 104 85 | 81.731 19 18.27 37 35.58 67 64.42
Obese 40 37 92.50 3 7.50 24 60.00 16 40.00
Chi square test 31.058 at 2 DF <0.001 14.237 at 2 DF <0.001
P Value Significance S S

V. DiscuUsSION

Out of 272 type 2 diabetes subjects included in this study, Hypertension was present in 192 (70.59%)
and dyslipidemia was present in 93 (34.19%) of type 2 diabetes patients. Madhu, et al ‘°in Mysore and
Fayzeh M. Mubarak ™ in Jordan observed a prevalence rate of hypertension being 64.4 % and 72.4%
respectively in their studies among diabetes which is well comparable to present study. Mayur Patel et
al'? in their study in Ahemdabad and Dhananjay Yadav et al*® in their study in Gwalior reported a low
prevalence of hypertension among diabetes ( 45.1% and 49% respectively) than present study.

In study conducted by D. Prabhakaran et al ** in Delhi, Hypercholesterolemia (total cholesterol >200
mg/dl) was observed in 30.1% and hypertriglyceridemia (serum fasting triglycerides >150 mg/dl) in
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38% which is also comparable to this present study. Dhananjay Yadav et al*®* and Mayur Patel et al'?

observed a prevalence of dyslipidemia 64.1% and 705 respectivly.And L Patnaik et al*® reported 50%
of diabetes were having dyslipidemia whereas in this present hypertension was found in 96.88% of
dyslipidemia cases.

In present study, Hypertension was found in 135 out of 177 subjects (77.27%) in age group 30 to 60
years as compared to 57 out of 95 (60%) in > 60 yrs age group and this association was found
significant (P<0.5). Madhu, et al'® in Mysore also reported a significantly high number of hypertensives
were in the age group of 41-59 years (P = 0.02), and no significant association between prevalence of
hypertension and sex (P = 0.14). but no significant association was found between sex and HTN.
Chinedu and Nicholas® in their study noted no significant association between sex and HTN among
diabetic subjects. Fayzeh M. Mubarak™ in Jordan also observed that the prevalence among men was
similar to that among women (P=0.3)

Similarly dyslipidemia was found significantly higher in 30 to 60 yr age group (41.81 %) in comparison

to > 60 yr age group (23.16%). Hypertension and dyslipidemia was found significantly higher in
>10000 Rs income group (82.98% and 45.74% respectively) as compared to low income group (64.04%
and 29.78% respectively) (P<0.5). In study by Fayzeh M. Mubarak “?, Illiterate people were found to
be at higher risk of hypertension compared to those with a high school or college education (P=.01)

Presence of family history was significantly associated with both hypertension and dyslipidemia and
84.91% and 64.15% diabetes subjects with positive family history were having hypertension and
dyslipidemia respectively in present study.

Subjects suffering from hypertension and dyslipidemia also increased with increase in duration of illness
and more than 70% and 40% diabetic patients with illness more than 12 months were having
hypertension and dyslipidemia respectively and this association was found significant in present study.
Fayzeh M. Mubarak™® in Jordan also observed a significant relationship between duration of diabetes
and hypertension. Mohamed Berraho et al ““reported that Patients with duration of diabetes over 5
years were found to be at higher risk of hypertension compared to those with duration of diabetes less
than 5 years (P<0.01). Similarly significant association was also seen with type of treatment and 91.14%
and 48.39 % of subjects on both oral and injectables medication were suffering from hypertension and
dyslipidemia respectively.

It was observed that 91.11% and 62.22% type 2 diabetes subjects with alcohol consumption were having
hypertension and dyslipidemia respectively in present study and this association was found to be
significant.

Association of BMI with hypertension and dyslipidemia was also found to be significant in this study
and 92.5% and 60%o0f obese diabetes subjects were having hypertension and dyslipidemia respectively.
Chinedu and Nicholas®® also found that over weight and obese subjects had significantly higher rate of
hypertension than normal weight subjects (74.4% vs. 41.7%, P = 0.0004). Fayzeh M. Mubarak™? in
Jordan observed that Obese subjects had a significantly (P=.001) higher rate of hypertension (76.6%)
than both the overweight (69.9%) and normal weight (55.7%) groups L Patnaik et al™ observed in
their study that Hypertension was significantly higher in overweight or obese patients (X2 = 9.294,
P=0.010). Mohamed Berraho et al *” observed that Compared to the normal BMI group, the risk of
hypertension increased by 3.09 among the obese group (P<0.0002)
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It was observed that 82.76% and 68.97% type 2 diabetes subjects with poor glycaemic control were
having hypertension and dyslipidemia respectively in present study and this association was found to be
significant. Abdul-karim m.al-khawlani et al “® inYemen observed that the percentage of hypertension
among non-controlled blood glucose patients was 60.8% (93 out of 153), while it was 41.7% (15 out of
36) among the controlled blood glucose patients. The difference between the two groups was
statistically significant (P = 0.049) Figurel.

It was found that there is 24 times more risk of hypertension in type 2 DM patients having
dyslipidemia (OR=24.111 with 95 % C.l. =7.352 to 79.07).

V. CONCLUSIONS

Hypertension was present in more than two third and dyslipidemia was present in more than one third of
cases with type 2 diabetics in present study. Both hypertension and dyslipidemia were significantly
associated with age, family income, and presence of family history, duration of illness, type of
treatment, consumption of alcohol, BMI, Hbalc level.

Diabetic patients should develop a healthy life style including daily physical activity and healthy eating.
They should be in regular treatment and follow up so that diagnosis and management of complication
can be made at an earliest. Government should also increase awareness and encourage people to follow
a healthy life style and quit alcohol through IEC activities.
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