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ABSTRACT 
 
Background: Now-a-days, hypertension is a most common cardiovascular disease and it accounts for large 
proportion of all cardiovascular deaths and disabilities worldwide. The main aim of this study is to show the 
prevalence and distribution of hypertension according to the various kinds of biochemical parameters within the 
studied people.  
Materials and methods: Here a community-based survey work has been conducted using pre-structured 
questionnaire for identifying the prevalence and distribution of hypertension in relation to various kinds of factors 
like sociodemographics, anthropometric and biochemical parameters of blood and urine samples within the 
Scheduled Caste Community of three selected villages (viz. Chowgachha, Bagula and Priyanagar) of the District 
Nadia, West Bengal, India. The members of households, who were between 20-70 years of age, were interviewed 
and examined to collect the data regarding hypertension. Blood and urine samples were also collected by a 
registered medical practitioner from willing participants for the biochemical study. Data were analyzed using Chi-
square test at both 5% and 1% levels of significance.  
Results: The biochemical study of blood showed that there was a significant increase of blood pressure with 
increasing blood glucose, total-cholesterol, triglyceride, LDL-C and Na+ level. Although the optimal level of HDL-C 
and K+ of blood showed the potency of blood pressure regulation. The people those who take additional dietary salt 
had the greater tendency of blood serum Na+ as well as blood pressure.  
Conclusion: The results of this study clearly indicate that there was a significant role of hyperglycemia, 
dyslipidemia and high serum Na+ level in the development of hypertension.  
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Introduction 
 

 

Hypertension or abnormally high blood pressure is the 
leading cause of cardiovascular disease worldwide. It 
remains silent, being generally asymptomatic during its 
clinical course. As it is hidden beneath an outwardly 
asymptomatic appearance, the disease does immense 
harm to the body in the form of ‘Target Organ’ 
damage, hence, it is the ‘Silent Killer’ [1]. 
Hypertension and dyslipidemia are widely recognized 
risk factors for cardiovascular disease [2, 3]. 
Approximately 40% of the persons with essential 
hypertension also have hypercholesterolemia. Genetic 
studies have established a clear association between  
_______________________________ 
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hypertension and dyslipidemia [4].  
Increasing age, body mass index, central obesity and 
impaired glucose tolerance/diabetes were associated 
with both hypertension and prehypertension in an 
affluent north Indian population. Hypertension and 
type 2 diabetes mellitus also tend to coexist. 
Hypertension is approximately twice as common in 
persons without diabetes, and the association is even 
stronger in African Americans and Mexican 
Americans. The leading cause of death in patients with 
type 2 diabetes is coronary heart disease, and diabetes 
increases the risk for acute myocardial infarction as 
much as a previous myocardial infarction in a 
nondiabetic person [5]. Hypertension, insulin 
resistance, dyslipidemia and obesity often occur 
concomitantly [6].There was a high prevalence of 
cardiovascular risk factors like central obesity, elevated 
LDL-cholesterol, abnormal glucose tolerance and 
smoking in the general population. Two or more of 
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these risk factors were present in a higher proportion of 
hypertensive and pre-hypertensive, compared to 
normotensive subjects [7]. Several epidemiological and 
clinical studies have demonstrated that a low or 
reduced intake of salt is associated with lower blood 
pressure [8]. The etiological studies investigating the 
relation between salt intake and stroke have generally 
produced positive associations [9, 10]. Studies in 
animals have shown that a high salt intake significantly 
increases renal excretion of water due to increased 
water intake [11-13]. When salt intake was increased 
there was an increase in plasma sodium and an increase 
in plasma osmolality, which is known to stimulate 
thirst and antidiuretic hormone secretion [14]. The 
biochemical factors which are associated with the 
development of hypertension within the Scheduled 
Caste community are not studied elsewhere. To save 
this community from the harmful effects of 
hypertension, we estimated the current prevalence and 
distribution of hypertension according to the different 
serum biochemical factors within this Scheduled Caste 
community of the District Nadia, West Bengal, India. 
 
MATERIALS AND METHODS 
  
Population based survey 
 
A cross sectional door-to-door community based 
survey work was conducted to investigate the 
prevalence of usual salt-related hypertension within the 
SC community of three selected villages (viz. 
Chowgachha, Bagula and Priyanagar) of the district 
Nadia, West Bengal, India. About 2,453 members of 
households of study areas were interviewed and 
detailed information (i.e., age, sex, weight and height 
for BMI, waist and hip for WHR, HR, blood pressure, 
physical activity, oil intake, salt intake etc.) regarding 
hypertension were recorded. Average age of the 
studied individuals is approximately 41.58±14.25 
(range, 20-70 yrs). Data were collected from 10.00 am 
to 4.00 pm. 
  
Definition criteria and Blood pressure measurement 
 
The seventh report of the Joint National Committee on 
Prevention, Detection, Evaluation and Treatment of 
High Blood Pressure (JNC-VII report) has 
recommended a new classification for adults-18 years 
or older: Normal: <120/80 mmHg, pre-hypertensive: 
120-139/80-90 mmHg and hypertensive: >140/90 
mmHg [15]. The blood pressure was measured by the 
authentic mercury and digital (HEM-7111 and HEM-
4030, Omron healthcare, Kyoto, Japan) 

sphygmomanometer in supine position after taking rest 
at least for 10 minutes.  
 
Blood and urine biochemical analysis 
 
The biochemical analysis of serum and urine was done 
in 114 people of the study areas. Out of 114 people, 
forty three (43) hypertensive and seventy one (71) were 
normotensive (NTN) people. The studied people took 
their usual diet and were instructed to collect 24-hour 
urine sample for the measurement of volume and 
electrolytes (Na+, K+ and Cl+). Fasting blood sample 
was also collected for serum electrolytes (Na+, K+ and 
Cl+) and other biochemical analysis like blood sugar, 
Hb% and lipid profile regarding hypertension.  
The biochemical analysis was done by a semi-
automatic biochemical analyzer (Prietest-easy lab, 
Robonik India Pvt. Ltd., Mumbai, India).  
 
Statistical analysis 
 
Data were expressed as Mean ± SEM or SD, and were 
analyzed using Chi-square test at both 5% and 1% 
levels of significance. SPSS 12.0 software for windows 
was used to analyze the data. 
 
Results 
 
The prevalence and distribution of hypertension 
according to different kinds of biochemical factors of 
blood and urine of willing candidates (N=114) during 
data collection regarding hypertension are depicted in 
the Table-1. The 26.31% of the total studied sample is 
known to be hypertension.  
From the analyzed data it is found that hypertension is 
common in those groups who have higher level of 
blood glucose (blood glucose: <100mg/dl = 20.68% 
and ≥100 mg/dl = 44.44%), total cholesterol (Total 
cholesterol: <175mg/dl = 15.25% and ≥175mg/dl = 
38.18%), Tg (Tg: <100mg/dl = 10.81% and ≥100 
mg/dl = 33.76%), LDL-C (LDL-C: <100mg/dl = 
9.09% and ≥100 mg/dl = 33.33%), serum sodium ions 
(Na+ : <140mmol/L = 12.72% and ≥140 mmol/L = 
38.98%) and urine potassium ions (K+ : <75mmol/L = 
7.69% and ≥75 mmol/L = 36%) level whereas inverse 
relationship of hypertension occurs in blood HDL-C 
(HDL-C : <40mg/dl = 39.62% and ≥40 mg/dl = 
14.75%), urine Na+ (Na+ : <100mmol/L = 44.44% and 
≥100 mmol/L = 10%) and serum K+ (K+ : <4mmol/L = 
48.07% and ≥4 mmol/L = 8.06%) groups. 
Hypertension is independent with the change of serum 
VLDL-C, serum Cl- and urine Cl- level. 
The Chi-square test for the test of independence 
attribute reveals that hypertension is significant in the 
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group with higher level of  blood glucose ( χ 2 =7.716, 
d.f.=1, p<0.05), total cholesterol ( χ 2 =5.99, d.f.=1, 
p<0.01), Tg ( χ 2 =6.791, d.f.=1, p<0.01) LDL-C ( χ 2 
=7.106, d.f.=1, p<0.05), serum sodium ions ( χ

 2 
=10.119, d.f.=1, p<0.01) and urine potassium ions ( χ 2 
=10.60, d.f.=1, p<0.01) levels whereas inverse 
relationship of hypertension occurs in blood HDL-C ( χ 

2 =5.99, d.f.=1, p<0.01), urine Na+ ( χ 2 =17.389, d.f.=1, 
p<0.05) and serum K+ ( χ 2 =23.35, d.f.=1, p<0.001 
groups. Hypertension is independent with the change 
of serum VLDL-C ( χ 2 =0.305, d.f.=1, p>0.05), serum 
Cl- ( χ 2 =5.99, d.f.=1, p<0.05) and urine Cl- ( χ 2 
=0.174, d.f.=1, p>0.05) levels.   

 
Fig 1: Prevalence of hypertension according to various biochemical parameters of blood and urine within the 

Scheduled Caste community of the District Nadia, West Bengal, India 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Biochemical parameters of blood and urine and prevalence of hypertension within the Scheduled 
Caste community of the District Nadia, West Bengal, India 

 

Biochemical parameters Normal range 
mg/dl or 
mmol/L  

 Number Normotensive 
 (%)  

Hypertensive 
 (%)  

Total sample studied   114 73.69 26.31 

Fasting blood sugar 
 (mg/dl) 

70-100  <100 87 79.31 20.68 

≥100 27 66.66 44.44 

Lipid Total cholesterol <200 <175 59 84.74 15.25 

Bloob glc (F) 

<100, 79.31
Bloob glc (F) 

≥100, 66.66
Total chol.  

<175, 84.74

Total chol.  

≥175, 61.81

Tg <100, 89.18

Tg ≥100, 66.23

HDL-C <40, 60.37

HDL-C ≥40, 85.24

LDL-C  <100, 90.91

LDL-C  ≥100, 66.66

VLDL-C <30, 72.41VLDL-C ≥30, 77.71Serum Na+  

<140, 87.27

Serum Na+  

≥140, 61.01

Serum K+  <4.0, 51.92

Serum K+  ≥4.0, 91.93

Serum Cl- <100, 75

Serum Cl- ≥100, 72.72

Urine Na+ 

<100, 55.55

Urine Na+ ≥100, 90

Urine K+  <75, 92.3

Urine K+  ≥75, 64

Urine Cl- <150, 73.91

Urine Cl- ≥150, 73.33
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Table 2: Table indicating blood glucose level wise distribution of hypertension within the Scheduled Caste 

community of the District Nadia, West Bengal, India 
 
                                     Blood glucose(F) <100 mg/dl ≥100 mg/dl Total 
Hypertensive 18 12 30 
Non-hypertensive 69 15 84 

Total 87 27 N=114 

χ 2= 5.99, d.f.=1, p<0.05 

                                                                                                                                                            
Table 3: Showing the increased tendency of hypertension with cholesterol within the Scheduled Caste 

community of the District Nadia, West Bengal, India 
 
                                     Total cholesterol  <175 mg/dl ≥175 mg/dl Total 
Hypertensive 9 21 30 

profile  (mg/dl) ≥175 55 61.81 38.18 

Tg 
(mg/dl) 

<150 <100 37 89.18 10.81 

≥100 77 66.23 33.76 

HDL-C (mg/dl) >35 <40 53 60.37 39.62 

≥40 61 85.24 14.75 

LDL-C (mg/dl) <100 <100 33 90.91 9.09 

≥100 81 66.66 33.33 

VLDL-C (mg/dl) <30 <30 87 72.41 27.58 

≥30 27 77.71 22.22 

Serum 
electrolytes  

Na+ (mmol/L) 135-145 
 

<140 55 87.27 12.72 

≥140 59 61.01 38.98 

K+ (mmol/L) 3.5-5.0 <4.0 52 51.92 48.07 

≥4.0 62 91.93 8.06 

Cl- (mmol/L) 95-106 <100 48 75 25 

≥100 66 72.72 27.27 

Urine 
Electrolytes  

Na+  (mmol/L) 40-220 <100 54 55.55 44.44 

≥100 60 90 10 

K+ (mmol/L) 25-125 <75 39 92.30 7.69 

≥75 75 64 36 

Cl- (mmol/L) 110-250 <150 69 73.91 26.08 

  ≥150 45 73.33 26.66 

Tg : Triglyceride, HDL-C : High density lipoprotein -cholesterol, LDL-C : Low density lipoprotein –
cholesterol, VLDL-C : Very low density lipoprotein-cholesterol, Na+ : Sodium ion, K+ : Potassium ion, Cl- : 
Chloride ion  
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Non-hypertensive 50 34 84 
Total 59 55 N=114 

χ 2= 7.716, d.f.=1, p<0.01 

                                                                                                                                                                        
Table 4: Triglyceride level and prevalence of hypertension within the Scheduled Caste community of the 

District Nadia, West Bengal, India 
 
                                     Triglyceride <100 mg/dl ≥100 mg/dl Total 
Hypertensive 4 26 30 
Non-hypertensive 33 51 84 

Total 37 77 N=114 

χ 2= 6.791, d.f.=1, p<0.01 

                                                                                                                                                                        
Table 5: LDL-C and hypertension distribution within  the Scheduled Caste community of the District Nadia, 

West Bengal, India 

 
Table 6: HDL-C and prevalence of hypertension within the Scheduled Caste community of the District Nadia, 

West Bengal, India 

                                                                                                                                                                       
Table 7: VLDL-C and rate of hypertension within the Scheduled Caste community of the District Nadia, 

West Bengal, India 
                                                                                                                                                                                                                               
                                     VLDL -C <30 mg/dl ≥30 mg/dl Total 
Hypertensive 24 6 30 
Non-hypertensive 63 21 84 
Total 87 27 N=114 

χ 2= 0.305, d.f.=1, Not significant (p>0.05) 
 
Table 8: Serum sodium and hypertension within the Scheduled Caste community of the District Nadia, West 

Bengal, India 
 
                                    Serum  Na+ <140 mmol/L ≥140 mmol/L Total 
Hypertensive 7 23 30 
Non-hypertensive 48 36 84 
Total 55 59 N=114 

χ 2= 10.119, d.f.=1, p<0.01 

                                               LDL -C <100 mg/dl ≥100 mg/dl Total 

Hypertensive 3 27 30 
Non-hypertensive 30 54 84 

Total 33 81 N=114 

χ 2= 7.106, d.f.=1, p<0.05 

                                     HDL-C <40 mg/dl ≥40 mg/dl Total 

Hypertensive 21 9 30 
Non-hypertensive 32 52 84 

Total 53 61 N=114 

χ 2= 9.045, d.f.=1, p<0.01 
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Table 9: Serum potassium and hypertension within the Scheduled Caste community of the District Nadia, 
West Bengal, India 
 
                                    Serum  K+ <4 mmol/L ≥4 mmol/L Total 
Hypertensive 25 5 30 
Non-hypertensive 27 57 84 
Total 52 62 N=114 

χ 2= 23.350, d.f.=1, p<0.001 

  
Table-10: Serum chloride and hypertension within the Scheduled Caste community of the District Nadia, 
West Bengal, India 
 
                                    Serum  Cl- <100 mmol/L ≥100 mmol/L Total 

Hypertensive 12 18 30 
Non-hypertensive 30 54 84 
Total 42 72 N=114 

χ 2= 0.174, d.f.=1, Not significant (p>0.05) 
                                                                                                                                                                     
Table 11: Urine sodium and hypertension within the Scheduled Caste community of the District Nadia, West 

Bengal, India 
 
                                    Urine  Na+ <100 mmol/L ≥100 mmol/L Total 
Hypertensive 24 6 30 
Non-hypertensive 30 54 84 

Total 54 60 N=114 

χ 2= 17.389, d.f.=1, p<0.001 

 
 
 

Table 12: Urine potassium and hypertension within the Scheduled Caste community of the District Nadia, 
West Bengal, India 

 
                                    Urine K + <75 mmol/L ≥75 mmol/L Total 
Hypertensive 3 27 30 
Non-hypertensive                   36 48 84 

Total 39 75 N=114 

χ 2= 10.60, d.f.=1, p<0.01 

                                                                                                                                                                           
Table 13: Urine chloride and hypertension within the Scheduled Caste community of the District Nadia, West 

Bengal, India 
 
                                    Urine Cl- <150 mmol/L ≥150 mmol/L Total 

Hypertensive 18 12 30 
Non-hypertensive 51 33 84 

Total 69 45 N=114 

χ 2= 0.004, d.f.=1, Not significant (p>0.05) 
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Discussion 
 
Various biochemical factors which are associated for 
the development of hypertension have been studied in 
this investigation. The prevalence of hypertension in 
relation to serum fasting glucose level was increased in 
this study. The rate of hypertension in the studied 
people with <100mg/dl and >100mg/dl fasting blood 
glucose levels were 20.68% and 44.44% respectively. 
χ

2-test showed the significant association between 
fasting blood sugar and hypertension. The prevalence 
of hypertension in patients with type 2 diabetes is up to 
three times greater than in age and gender matched non 
diabetic patients [16, 17].The patients with diabetes 
mellitus have a three to six fold increase in stroke risk, 
mostly attributable to hypertension, which occurs in 
40% to 70% of this population. Tight blood pressure 
control significantly reduces stroke risk for these 
individuals [18].Incidence of hypertension was 
associated with dyslipidemia. The rate of hypertension 
was gradually increased with increase of serum total 
cholesterol, triglycerides and LDL-cholesterol levels. 
On the other hand, prevalence of hypertension was 
inversely associated with serum HDL-cholesterol level. 
Several studies were examined prospectively whether 
serum lipid levels (total-cholesterol, triglycerides, 
HDL-C and LDL-C) are associated with the subsequent 
development of hypertension in middle age adults. 
Higher levels of triglycerides [19-21], higher total-
cholesterol 22, 23], and higher level of LDL-C [20, 24] 
were found to be associated with an increased risk of 
hypertension. In most studies, serum HDL-C levels 
showed an independent and inverse association with 
incident hypertension [19, 20, 22-24]. Both the systolic 
and diastolic blood pressure is positively correlated 
with high salt intake. Many other scientists were also 
worked on the development of salt-related blood 
pressure [25-28].High salt intake significantly 
increases renal excretion of water due to increased 
water intake. This compatible finding was also reported 
by some other researchers [12, 13, 29, 30]. The 
development of hypertension in some individuals of 
high salt intake group is mainly due to poor renal 
functional capacity to handle/excrete an excess renal 
volume (Uv) and renal salt or sodium (Us). This is also 
diagnosed by other workers [31, 32].  
 
Conclusion 
 
From this study it can be concluded that the incidence 
of hypertension was gradually increased with increase 
of hyperglycemia, hyperlipidemia and higher salt 
intake within the Scheduled Caste Community of the 
District Nadia, West Bengal, India. 
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