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ABSTRACT
Aim : Chronic kidney disease (CKD) is an increasingly recognized global health problem.
Hypertension is a risk factor and complication of chronic renal disease. Studies have
shown that better blood pressure control slows progression of chronic kidney disease. To
study the prevalence of hypertension among chronic kidney disease patients attending to
nephrology department. To know the association of other risk factors with hypertension
and chronic kidney disease.
Materials and Methods: Retrospective cross sectional study was done from June to
November 2013, chronic kidney disease patients admitted in the nephrology ward are
included in the study. Data analyzed by spss software version 20.
Results : Total study subjects - 306, Mean age in years 46.36±11.13, Age ranging from
13 to 73yrs. Age had a significant association with ckd (86% >40yrs). Prevalence of
hypertension amongst patients with ckd is 81.35%. Hypertension is increasingly associated
with an advanced stage of chronic kidney disease (90% in stage-4 CKD). Smoking was a
significant risk factor for hypertension among CKD patients (88%). Alcohol consumption
had a significant association with hypertension among CKD patients (89%).
Conclusion : All efforts should be made to detect and strictly control hypertension in
prevention and management of ckd. As an initial step, individuals aged more than 40
years and with family history of ckd should be screened for hypertension and ckd. Increased
efforts are needed to identify the reasons for inadequate control of hypertension and
approaches to increase blood pressure control among patients with CKD. CKD patients
with hypertension should be regularly screened for cardiovascular disease.
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INTRODUCTION
Chronic kidney disease is an increasingly recognized
global health problem. Hypertension is both a risk factor
and complication of chronic renal disease [1, 2]. The
incidence of new end-stage renal failure (ESRF) treated
with dialysis has risen to near-doubling in many Asian
countries have seen in large part due to an increasing
incidence of the risk factors for renal disease [3,4,5].
Consequent to this high incidence of ESRF, at the end of
2002, an estimated 301,649 patients were on dialysis in
Asia[6]. Many Studies have shown that hypertension is a
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risk factor for progression of renal failure independent
of underlying renal disease; better blood pressure control
slows progression to chronic kidney disease[7, 8]. Strict
control of blood pressure will reduce the risk of heart
disease, which for most patients with chronic kidney
disease, is more of an immediate threat than end stage
renal disease[9]. Our Aims of study is to study the
prevalence of hypertension among chronic kidney disease
patients attending to Nephrology department of CAIMS
Karimnagar. To know the association of other risk factors
with hypertension and chronic kidney disease.
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MATERIALS AND METHODS

Age ranging from 13 to 73 years.

• Study design: A cross sectional study. Study periodApril to December 2013, Study area: The department of
Nephrology, CAIMS, Karimnagar, Telangana.

Age had a significant association where as gender,
education, has no influence.

Study subjects: The chronic kidney disease patients
admitted in the nephrology ward from April to December
2013 are included in the study and are interviewed and
examined with a pre-designed semi structured
questionnaire. 306 study subjects are included in the
study; they are interviewed and examined after obtaining
informed consent. Study was done after obtaining
permission from the ethical committee. Three readings
of blood pressure measurements were obtained in the
sitting position after at least 5 minutes of quite rest. Renal
disease is defined as presence of at least one of the
following feature; Either kidney damage or a decreased
glomerular filtration rate (GFR) of less than 60 mL/min/
1.73 m2 for 3 or more months, proteinuria, hematuria,
other alterations of renal functions (or) evidence of renal
disease through radiological techniques or histological
techniques. Hypertension is defined as an SBP or DBP
=140 mm Hg or =90 mm Hg, respectively.

Table 2: Prevalence of hypertension among chronic
kidney disease patients:
Hypertension

Number

%

Yes

253

81.35%

No

53

18.65%

Total

306

100%

Prevalence of hypertension amongst patients with CKD is 81.35%.

Table 3: Hypertension vs stage of chronic kidney disease

Hypertensive’s

CKD stage 3

CKD stage 4

Total

x2 value:

24 (9.52%)

228 (90.48%)

22 (100%)

5.5001

Normotensive’s 14 (25.93%)

40 (74.07%)

54 (100%)

P-value:

Total

268 (87.58%) 306(100%)

38 (12.42%)

< 0.05

Stages of Chronic Kidney Disease include:
•
•
•
•
•
•

Stage 1: Kidney damage with normal or increased
GFR (>90 mL/min/1.73 m2)
Stage 2: Mild reduction in GFR (60-89 mL/min/1.73
m2)
Stage 3: Moderate reduction in GFR (30-59 mL/min/
1.73 m2)
Stage 4: Severe reduction in GFR (15-29 mL/min/
1.73 m2)
Stage 5: Kidney failure (GFR < 15 mL/min/1.73 m2
or dialysis)
Statistical analysis: Data was analyzed by spss
software version 20.

Hypertension is increasingly associated with an advanced stage of
chronic kidney disease which is significant.

Table 4: Hypertension and Family History of chronic
kidney disease among CKD patients:
Family history of CKD
Subjects

Present

Absent

Total

Hypertensives 58 (23.02%) 194 (76.98%) 252 (100%)
Normotensives
Total

x2value:
6.2425

0 (0%)
54 (100%) 54 (100%) P-Value
58 (18.95%) 248 (81.05%) 306 (100%) <0.05

RESULTS

Family history of CKD is significantly associated with the occurrence
of Hypertension among CKD patients.

Age distribution of the study subjects: Total study subjects
- 306. Mean age in years : 46.36 ±11.13.

Table 5: Smoking vs Hypertension among male chronic
kidney disease patients(n=210)

Table 1: Socio-Demographic Distribution
Socio demographic Hypertension Hypertension
variables
Present
Absent
Male

178 (84.76%)

Female

74

(77.08%) 22 (22.92%)

< 40y

34

(65.38%) 18 (34.62%)

= 40y

218 (85.83%) 36 (14.17%)

<12y of education

216 (81.20%) 50 (18.80%)

>12y of education

36

(90%)

32 (15.24%)

4

Smoking
P-value
Present
> 0.05

Absent
Total

Hypertensive’s

Normotensive’s

Total

x2value:
4.1683
28 (70%)
12 (30%)
40 (100%) P-value:
178 (84.76%) 32 (15.24%) 210 (100%) < 0.05

150 (88.24%) 20(11.76%)

170 (100%)

<0.05
> 0.05

Smoking was a significant risk factor for hypertension among CKD
patients.

(10%)
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Table 6: Alcohol vs hypertension among male chronic
kidney disease patients (n=210)
Consumption
of Alcohol
Yes

Hypertensive’s

Normotensive’s

Total

x2value:
4.6730
34 (70.83%) 14(29.17%) 48 (100%) P-value:
178 (84.76%) 32(15.24%) 210 (100%) < 0.05
144 (88.89%) 18 (11.11%) 162 (100%)

No
Total

risk of developing CKD, Smoking and Alcohol
consumption had a significant association with
hypertension among CKD patients. Presence of
hypertension had an increased risk for heart disease
among CKD patients. Inadequately controlled
hypertension had significant association with occurrence
of heart disease.

Alcohol constumption had a significant association with hypertension
among CKD patients.

Table 7: Hypertension vs heart disease among chronic
kidney disease patients
Heart disease
Subjects
Hypertensive’s
Normotensive’s
Total

Present
40(15.87%)
0 (0%)
40(13.01%)

Total

x2value:
212 (84.13%) 252(100%) 4.9302
P-value:
54 (100%) 54 (100%)
<0.05
266 (86.93%) 306(100%)
Absent

Presence of Hypertension has an increased risk for Heart disease.

Table 8: Control of hypertension vs heart disease among
CKD patients:
Heart disease
Subjects

Total

x2value:
15.1721
Under control
6 (4.35%) 132 (95.65%) 138 (100%)
P-value:
Inadequate control 34 (29.82%) 80 (70.18%) 114 (100%)
<0.05
Total
40 (15.87%) 212 (84.13%) 252(100%)
Present

Absent

Uncontrolled hypertension had a significant association with occurrence
of heart disease.

DISCUSSION

RECOMMENDATIONS

This study revealed overall prevalence of hypertension
to be 81.36%, which corresponds to the figure of 80%
noted by a study done by Dr. Ronald M, Goldin et al[10].
In a study done by JA. Whitworth et al showed that more
than half the patients with CKD die from a cardiac or
vascular event[11]. In a study done by He J et al showed
that adults using healthy lifestyle changes were six times
more likely to have controlled hypertension[12]. This study
revealed prevalence of hypertension among CKD patients
to be 81.36%.
In this study we observed factors other than degree of
renal failure which influence the prevalence of
hypertension in chronic kidney disease patients like:
Increasing age (>40 yrs) had a significant association with
hypertension among CKD patients, Individuals with
hypertension and family history of CKD had increased
Journal of Chalmeda Anand Rao Institute of Medical Sciences

Hypertension is found frequently in patients with Renal
disease and its prevalence is influenced by variety of
factors ,the most important factor of these is degree of
renal failure given that as renal function deteriorates the
frequency of hypertension increases significantly to such
an extent that virtually all patients starting dialysis may
be hypertensive. Finally we conclude that there is high
prevalence of hypertension in chronic kidney disease
patients, advancing age, smoking, and alcohol
consumption contribute indirectly as risk factors for
developing hypertension in chronic kidney disease
patients.
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As an initial step, individuals aged more than 40 years
and with family history of CKD should be screened for
hypertension and CKD. Increased efforts are needed to
identify the reasons for inadequate control of
hypertension and approaches to increase blood pressure
control among patients with CKD[13, 14]. All efforts should
be made to detect and strictly control hypertension in
prevention and management of CKD[15]. The greatest
long-term potential for avoiding hypertension is to apply
prevention strategies early in life. Changes in life style
(smoking, alcohol) are also necessary for control of
hypertension along with pharmacological treatment.
High blood pressure prevention and treatment should
encourage lifestyle changes in children, as well as adults.
CKD patients with hypertension should be regularly
screened for cardiovascular disease[16, 17].
January - June 2014
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Life style modifications of primary prevention of
Hypertension: [18-28]
1.

2.

3.

Engage in regular aerobic physical activity such as
brisk walking (at least 30 minutes per day, most days
of the week).
Maintain normal body weight for adults (body mass
index 18.5 – 24.9 kg/m2). A sustained weight loss
of 9.7 lb (4.4kg) or more can reduce systolic and
diastolic blood pressure by 5.0 and 7.0 mmHg,
respectively.
Limit alcohol consumption to no more than (30 mL)
ethanol (e.g., [720 mL] of beer, [300 mL] of wine, or
[60 mL] 100-proof whiskey) per day in most Men
and to no more than (15 mL) of ethanol per day in
women and lighter Weight persons.

6.

Ota K. Asian Transplant Registry. Transplant Proc. 2004; 36:18657.

7.

Iseki K, Ikemiya Y, Fukiyama K. Blood pressure and risk of end
stage renal disease in a screened cohort. Kidney Int.1996; 49: S69 S71.

8.

Natalia Ridao, Jose Luno, Soledad, Garcia De Vinusea. Nephrol
dial transplant prevalence of hypertension in renal disease.
Nephrol Dial Transplant. 2001; 16: 72-73.

9.

Klahr S, Levey S, Beck GJ et al.The modification of diet in renal
disease study group the effects of dietary protein restriction and
strict blood pressure control on progression of chronic renal
disease. N Engl J Med. 1994; 330:877-882.

10.

Ronald M, Goldin et al. Hypertension and CKD. Issue of kidney
beginnings: The magazine. 2005; 4:1.

11.

Whitworth JA et al. Progression of Renal Failure – The Role of
Hypertension. Ann Acad Med Singapore. 2005; 34:8-15.

12.

Reduce dietary sodium intake to no more than 100
mmol per day (approximately 2.4 g of sodium or 6
g of sodium chloride) Lower intake of dietary
sodium reduces the risk of cardiovascular disease,
especially in those who are also overweight..

He J et al. Factors associated with hypertension control in the
General population of the united states. Arch Intern Med. 2002;
162:1051-1058.

13.

Paul K. Whelton, Jiang He, Lawrence J. Appel, Jeffrey A. Cutler,
Stephen Havas. Primary prevention of hypertension clinical and
public health advisory from the national high blood pressure
education program . NIH publication, Nov. 2002.

5.

Maintain adequate intake of dietary potassium
(more than 90 mmol [3,500 mg] per day).

14.

Mani MK. Prevention of chronic renal failure at the community
level. Kidney Int Suppl. 2003; 83:S86-S89.

6.

Consume a diet that is rich in fruits and vegetables
and in low fat dairy products with a reduced content
of saturated and total fat (Dietary Approaches to
Stop Hypertension [DASH] eating plan).

15.

Toto RD, Mitchell HC, Smith RD, et al. Strict blood pressure
control and progression of renal disease in hypertensive
nephrosclerosis. Kidney International. 1995; 48:851-9.

16.

Mattes RD, Donnelly D. Relative contributions of dietary sodium
sources. J Am Coll Nutr.1991;10(4):383–93.

17.

He J, Whelton PK, Appel LJ, Charleston J, Klag MJ. Long-term
effects of weight loss and dietary sodium reduction on incidence
of hypertension. Hypertension. 2000; 35(2):544–9.

18.

Stevens VJ, Obarzanek E, Cook NR, et al. For the Trials of
Hypertension Prevention Research Group. Long-term weight loss
and changes in blood pressure: results of the Trials of
Hypertension Prevention, Phase II Trials of Hypertension
Prevention Collaborative Research Group. The Trials of
Hypertension Prevention, phase II. Arch Intern Med. 1997;
157(6):657–67.

19.

Cutler JA, Follmann D, Allender PS. Randomized trials of sodium
reduction: an overview. Am J Clin Nutr. 1997; 65: 643S –51S.

20.

Graudal NA, Galloe AM, Garred P. Effects of sodium restriction
on blood pressure, renin, aldosterone, catecholamines,
cholesterols, and triglyceride: a meta-analysis. JAMA. 1998;
279:1383–91.

21.

Midgley JP, Matthew AG, Greenwood CM, Logan AG. Effect of
reduced dietary sodium on blood pressure: a meta-analysis of
randomized controlled trials. JAMA. 1996; 275(20):1590–7.

4.

CONFLICT OF INTEREST
The authors declared no conflict of interest.
FUNDING: None

REFERENCES
1.

Stamler J, Stamler R, Neaton JD. Blood pressure systolic and
diastolic, and cardiovascular risks. U.S. population data. Arch
Intern Med. 1993; 153: 598–615.

2.

Flack JM, Neaton J, Grimm R JR et al. For the Multiple Risk Factor
Intervention Trial Research Group. Blood pressure and mortality
among men with prior myocardial infarction. Circulation. 1995;
92:2437– 45.

3.

A Vathsala, HK Yap. Preventive Nephrology: A Time for Action.
Annuals Academy Med. 2005; 34:1-2.

4.

Woo KT. The Singapore Renal Registry: Objectives and Scope.
In:Woo KT, Lee GS, L editors. Inaugural Workshop of the
Singapore Renal Registry. Order of Proceedings. Singapore.
Singapore Renal Registry. 1993: 23-43.

5.

Lee G. End stage renal disease in the Asia-Pacific region. Semin
Nephrol. 2003; 23:107-14.

Journal of Chalmeda Anand Rao Institute of Medical Sciences

Vol 7

Issue 1

January - June 2014

20

A Study on Prevalence of Hypertension among Chronic Kidney Disease

22.

Sacks FM, Svetkey LP, Vollmer WM, et al. For the DASH-Sodium
Collaborative Research Group. Effects on blood pressure of
reduced dietary sodium and the Dietary Approaches to Stop
Hypertension (DASH) diet. N Engl J Med. 2001; 344:3–10.

23.

He J, Ogden LG, Vupputuri S, Bazzano LA, Loria C, Whelton
PK. Dietary sodium intake and subsequent risk of cardiovascular
disease in overweight adults. JAMA. 1999; 282:2027–34.

24.

Tuomilehto J, Jousilahti P, Rastenyte D, et al. Urinary sodium
excretion and cardiovascular mortality in Finland: a prospective
study. Lancet. 2001; 357:848–51.

25.

Whelton SP, Chin A, Xin X, He J. Effect of aerobic exercise on
blood pressure: a meta-analysis of randomized, controlled trials.
Ann Intern Med. 2002; 136:493–503.

Journal of Chalmeda Anand Rao Institute of Medical Sciences

Vol 7

Issue 1

26.

Xin X, He J, Frontini MG, Ogden LG, Motsamai OI, Whelton PK.
Effects of alcohol reduction on blood pressure: a meta-analysis
of randomized controlled trials. Hypertension. 2001; 38:1112–7.

27.

Whelton PK, He J, Cutler JA, et al. Effects of oral potassium on
blood pressure. Meta-analysis of randomized controlled clinical
trials. JAMA. 1997; 277:1624–32.

28.

Appel LJ, Moore TJ, Obarzanek E, et al. For the DASH
Collaborative Research Group. A clinical trial of the effects of
dietary patterns on blood pressure. N Engl J Med. 1997; 336 :1117–
24.

January - June 2014

21

