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ABSTRACT

Background: Hypertension is a global epidermis over 1.5 billion people worldwide suffer  from high blood pressure. Renal insufficiency constitutes one of the main causes of morbidity, disability and mortality worldwide. Obesity, a major health problem reaching global epidermic proportions, is also associated with morbidity and mortality. The relationship of waist cercumference and renal insufficiency is somewhat controversial. While it is established that obesity increases the risk of hypertension, diabetes and dyslipidemia, it is not clear if excess waist circumference influences renal insufficiency risk independently. 

Objective: To investigate the association between waist circumference and Renal insufficiency among hypertensive patients

Methods: A analytic study was conducted all information were collected from medical records of all patients diagnosed with Hypertension during 2012. The type of hypertension complications was based on Renal insufficiency was the main outcome of this study. 

Results: In this study, 83.8% of hypertension patients had been renal insufficiency. The associated with abdominal waist circumference and renal insufficiency presented as odds ratio (OR) and 95%CI, It  showed that WC (OR=0.80; 95%CI: 0.65 to 0.98; p-value=0.032), age group 40-59 years old (OR=3.22; 95%CI: 1.93 to 5.36; p-value<0.001), age group 60-79 years old (OR=11.58; 95%CI: 6.89 to 19.46; p-value<0.001), age group >80 years old (OR=19.14; 95%CI: 9.47 to 38.68; p-value<0.001),BMI group <18.5(OR=1.03; 95%CI: 0.88 to 1.21; p-value<0.001), BMI group >23.0(OR=0.94; 95%CI: 0.86 to 1.03; p-value<0.001) ,female(OR=0.72; 95%CI: 0.58 to 0.91; p-value=0.005), Hemoglobin(OR=1.29; 95%CI: 1.01 to 1.65; p-value=0.005), Others factors that were not significant factors, p>0.05.
Conclusions: The study found statistically significant association between abdominal waist circumference and renal insufficiency. Therefore, the abdominal waist circumference is one of factor that recognizing the early signs of hypertension with renal insufficiency and  can help prevent this condition.
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INTRODUCTION

Chronic renal insufficiency (CRI) is increasingly common in the United States (1–3). With the exponential growth of hypertensive type 2 diabetes mellitus and other risk factors in developed and developing countries, it has become evident that CRI is now a global public health problem (3). In 2000, approximately 400,000 people were treated by means of kidney replacement therapy (dialysis or transplantation) for end-stage renal disease (ESRD) in the United States (2). By 2030, this number is expected to increase to more than 2 million. The estimated prevalence of earlier CRI stages (stages 1 through 4) in US adults was 24 to 28 million in 2000 based on the National Health and Nutrition Examination Survey (NHANES) (4). In Thailand 

The most common risk factors for CRI include type 2 diabetes mellitus, hypertension, cardiovascular disease (CVD), family history of CRI, and age older than 60 years (5). Major outcomes of CRI include CVD, progression to kidney failure, and development of complications of impaired kidney function, such as anemia, disorders of mineral metabolism, and secondary hyperparathyroidism. Collectively, these outcomes contribute to overall high mortality and a significant health care burden associated with CRI (6). Obesity also increases the risk of CVD-related mortality in the general population (7). During the past 20 years, the prevalence of obesity in adults has increased dramatically in the United States, with the latest data from the National Center for Health Statistics showing that 30% of US adults (>60 million persons) are obese (8). In light of the rapidly increasing prevalence of overweight and obese patients with CRI (9). the putatively additive effects of obesity and renal dysfunction in contributing to inflammation (10). lipid and carbohydrate abnormalities (11), and increasing CVD (12) have garnered recent research interest. However, this research is hampered by a lack of a reliable marker of obesity in the CRI patient group. Although most studies to date used body mass index (BMI), the high prevalence of fluid overload in the CRI patient group and the increasingly evident differences between various fat tissue deposits (7) make this a less ideal marker.
Computed tomography (CT) and magnetic resonance imaging are considered the methods of choice to assess visceral fat (13,14). However, for clinical and epidemiological purposes, they are relatively impractical, expensive, and also not always available, limiting their use. A number of alternative more practical methods were developed to assess intra-abdominal fat. Among them, waist circumference (WC), a simple and inexpensive method, was shown to be a reliable predictor of visceral fat in patients with multiple disease states (10,15,16). Additionally, in the general population, WC is strongly and independently associated with multiple traditional risk factors for CVD, including diabetes, hypertension, and dyslipidemia. The relationship of waist circumference and chronic renal insufficiency is somewhat controversial. While it is established that obesity increases the risk of hypertension, diabetes and dyslipidemia, it is not clear if excess waist circumference influences renal insufficiency risk independently. Therefore, the aim of the present study is to evaluate the association between WC and chronic renal insufficiency of patients with hypertensive patients.
MATERIALS AND METHODS

Study design 
A cross sectional analytical study utilized data that is part of the study: “An Assessment on Quality of Care among Patients Diagnosed with Type 2 Diabetes and Hypertension Visiting Ministry of Public Health and Bangkok Metropolitan Administration Hospitals in Thailand (Thailand DM/HT)” which was conducted in 2012. 
Assessment of Kidney Function 
Chronic renal insufficiency classification and clinical consequences was defined by using the criteria recommended by the Clinical Practice Guidelines for Chronic Kidney Didease: Evaluation, Classification and Stratification. It is calculate with eGFR of modification of diet in renal disease (MDRD) (Table 1).
Table 1. Classification and Stratification of modification of diet in renal disease (MDRD)

	CKD-KDOQI classification
	eGFR (ml/min/1.73 m2)
	Description

	Stage1
	≥90
	Kidney damage, with normal 

	Stage2
	60-89
	Kidney damage, with mild decrease

	Stage3
	30-59
	Kidney damage, with moderate decrease

	Stage4
	15-29
	Kidney damage, with severe decrease

	Stage5
	<15 
	Kidney failure or need for dialysis


Baseline Anthropomorphic Measures 
Anthropometric measurements included body weight, height and WC. BMI was calculated as body weight divided by squared height (kg/m2). WC was measured at the umbilicus level at the end of expiration using a flexible plastic tape measure while subjects were standing with their weight equally distributed on both feet and the head facing straight forward and record with centimeter (cm); normal (male WC≤90 cm.; female WC≤80 cm) and high (male WC>90 cm.; female WC>80 cm). The quality control scheme for anthropometry involved equipment calibration and monitoring, as well as between-technician and within technician assessments of reliability. BMI of underweight (bmi<18.5 kg/m2) ; normal (bmi 18.5-22.9 kg/m2) ; Overweight and obesity(bmi>=23.0 kg/m2)
Baseline Covariates
 Other baseline characteristics included demographics (age and gender), lifestyle characteristics (smoking), past medical history (hypertension) and laboratory variables (fasting plasma glucose , total cholesterol, triglyceride, HDL cholesterol, LDL cholesterol, hemoglobin,  and hematocrit). Cigarette smoking use were dichotomized as current users and nonusers. Hypertension was defined as systolic blood pressure of 140 mmHg or greater, diastolic blood pressure of 90 mmHg or greater, or use of antihypertensive medication. Laboratory variables was defined as fasting plasma glucose of normal (<100 mg/dl); impair (100-126 mg/dl); high (≥126 mg/dl), total cholesterol of normal (<170 mg/dl); high (≥170 mg/dl), triglyceride of normal (<150 mg/dl); high (≥150 mg/dl), HDL cholesterol of normal (male HDL≥40 mg/dl; female HDL≥50mg/dl); low(male HDL<40mg/dl; female HDL<50mg/dl), LDL cholesterol of normal (<100 mg/dl); higk (≥100 mg/dl), hemoglobin of normal (male HGB ≥14g/dl; female HGB≥12g/dl); low (male HGB <14g/dl; female HGB<12g/dl) and hematocrit of normal (male HCT ≥42g/dl; female HCT≥37g/dl); low (male HGB <14; female HGB<12)
Study Sample
 From pooled sampling of 61,706 individuals ; 28,938 were exclude for DM and DM with HT; 23,269 were exclude for not estimate GFR. Of the remaining 9,499 individuals for Study participants (Fig 2).
Study outcome
 The primary study outcome was chronic renal insufficiency. Values of the variable are 0 means No (patients not have chronic renal insufficiency) and 1 means Yes (patients with chronic renal insufficiency).
Statistical analysis
Demographic characteristics were described using frequency and percentage for categorical data such as gender, age group,WC group, BMI group, Cigarette smoking use, fasting plasma glucose group, total cholesterol group, triglyceride group, HDL cholesterol group, LDL cholesterol group, hemoglobin group and hematocrit group.
Using mean, standard deviation, median, minimum, and maximum to described continuous data such as age, BMI, fasting plasma glucose level, total cholesterol level, triglyceride level, HDL cholesterol level, LDL cholesterol level, hemoglobin level and hematocrit level.
To investigate factors that associated with chronic renal insufficiency, adjusted odds ratios (ORs) and their 95% confidence intervals (95%CIs) were estimated using multiple logistic regression. 

All test statistics were p-value of less than 0.05 was considered statistical significant.
All analyses were performed by using STATA version 12.0 (AtataCorp, College Station, TX).
RESULTS
A total of patients with DM, HT and DM with HT are 61,706 and 28,938 were excluded due to that they are DM and DM with HT. Sample only HT patients was 32,768 and exclude if not estimate GFR was 23,287. A total of  9,481 patients with study participants (Fig 1).












          Fig. 1. The inclusion flow chart from participants
Demographic Characteristics

Of 9,481 participants with HT, 7,942 (83.8%) were CRI. Mean age was 62.9 years (sd=11.5; median (Min:Max)= 63(21:95)), female were 5,863(61.8%) . High WC 4,471(mean(sd)= 85.4(10.2)) and other present in Table 2.
Table 2. Basic characteristic of the hypertensive patients in the study

	Characteristic
	Total

	
	

	
	n
	%

	Hypertensive patients
	9,481
	100.0

	
	Age (year) (n=9481)
	
	

	
	<40
	182
	1.9

	
	40-59
	3,565
	37.6

	
	60-79
	5,008
	52.8

	
	>80
	726
	7.7

	
	mean ( standard deviation)
	62.9(11.5)
	

	
	median (Min:Max)
	63(21:95)
	

	
	Gender (n=9481)
	
	

	
	male
	3,618
	38.2

	
	female
	5,863
	61.8

	History of Chronic Renal insufficiency (n=9481)
	
	

	
	no 
	1,539
	16.2

	
	yes 
	7,942
	83.8

	Waist Circumference (WC) (n=7,134)
	
	

	
	normal (male WC≤90 cm.; female WC≤80 cm)
	2,663
	37.3

	
	high (male WC>90 cm.; female WC>80 cm)
	4,471
	62.7

	
	mean ( standard deviation)
	85.4(10.2)
	

	
	median (Min:Max)
	85(53:120)
	

	BMI (kg/m2) (n=9,164)
	
	

	
	underweight (bmi<18.5)
	690
	7.5

	
	normal (bmi 18.5-22.9)
	2,761
	30.1

	
	Overweight and obesity (bmi>=23.0)
	5,712
	62.4

	
	Mean ( standard deviation)
	24.5(4.5)
	

	
	Median (min:max)
	24.2(10.3:51.4)
	

	Smoking status (n=8,644)
	
	

	
	non-smoker
	7,325
	84.7

	
	smoker
	1,319
	15.3

	Fasting Plasma Glucose (mg/dl) (n=8,414)
	
	

	
	normal (FPG <100)
	4,734
	56.3

	
	Impair (FPG100-125)
	3,297
	39.2

	
	high(FPG ≥126)
	383
	4.5

	
	mean (standard deviation)
	99.4(15.7)
	

	
	median (min:max)
	98(14:305)
	

	Total cholesterol(mg/dl) (n=8,400)
	
	

	
	normal (total chol<170)
	2,497
	29.7

	
	high (total chol ≥170)
	5,903
	70.3

	
	mean (standard deviation)
	193.1(42.7)
	

	
	median (min:max)
	189(53:697)
	

	Triglyceride (mg/dl) (n=8,926)
	
	

	
	normal (TG <150)
	5,314
	59.5

	
	high (TG≥150)
	3,612
	40.5

	
	Mean (standard deviation)
	152.6(82.3)
	

	
	Median (min:max)
	133(35:926)
	

	HDL cholesterol (mg/dl)  (n=8,712)
	
	

	
	normal (male HDL≥40; female HDL≥50)
	4,949
	56.8

	
	low(male HDL<40; female HDL<50)
	3,763
	43.2

	
	mean (standard deviation)
	48.6(13.6)
	

	
	median (min:max)
	47(10:147)
	

	LDL cholesterol (mg/dl) (n=8,867)
	
	

	
	normal (LDL<100)
	3,043
	34.3

	
	high (LDL≥100)
	5,824
	65.7

	
	mean (standard deviation) 
	115.4(35.6)
	

	
	median (min:max) 
	112(11:284)
	

	Hemoglobin (g/dl) (n=5,247)
	
	

	
	normal (male HGB ≥14; female HGB≥12)
	3,896
	74.2

	
	low (male HGB <14; female HGB<12)
	1,351
	25.8

	
	mean (standard deviation)
	12.5(1.7)
	

	
	median (min:max)
	12.6(5.7:18.1)
	

	Hematocrit(g/dl) (n=5,247)
	
	

	
	normal (male HCT ≥42; female HCT≥37)
	4,064
	71.5

	
	low (male HCT <42; female HCT<37)
	1,618
	28.5

	
	mean (standard deviation)
	38.2(4.9)
	

	
	median (min:max)
	38(20:55)
	


Factors that associated with Chronic Renal Insufficiency

Univariate Analysis
The strongest factor that associated to CRI that is the patients who had high age group 40-59 year (OR = 2.63; 95%CI: 1.95 to 3.55; p < 0.001) age group 60-79 year (OR = 10.33; 95%CI: 7.60 to 14.04; p < 0.001) age group >80 year (OR = 2.35; 95%CI: 17.12to 45.93; p < 0.001)   ) and other strongest factor was hematocrit (OR = 1.62; 95%CI: 1.36 to 1.93; p < 0.001), hemoglobin (OR = 1.53; 95%CI: 1.27 to 1.85; p < 0.001), BMI<18.5 (OR = 1.40; 95%CI: 1.04 to 1.88; p < 0.001), BMI≥23.0 (OR = 0.51; 95%CI: 0.45 to 0.58; p < 0.001), WC (OR = 0.66; 95%CI: 0.57 to 0.76; p < 0.001),Others factors that were not significant factors, p>0.05.(Table 3.)
Table 3. 
Crude odds ratios of having renal insufficiency and their 95%confidence intervals for each factor (n=9,499)
	Factors
	number
	% CRI
	Crude OR
	95%CI
	p-value

	Waist Circumference (cm.)
	
	
	
	
	<0.001

	
	Normal
	2,663
	87.5
	1
	
	

	
	High
	4,471
	82.2
	0.66
	0.57 to 0.76
	

	Ages (years)
	
	
	
	
	<0.001

	
	<40
	182
	50.0
	1
	
	

	
	40-59
	3,571
	72.4
	2.63
	1.95 to 3.55
	

	
	60-79
	5,020
	91.2
	10.33
	7.60 to 14.04
	

	
	>80
	726
	96.6
	2.35
	17.12to 45.93
	

	Gender
	
	
	
	
	<0.001

	
	male
	3,624
	85.8
	1
	
	

	
	female
	5,872
	82.5
	0.78
	0.64 to 0.87
	

	BMI (kg/m2) 
	
	
	
	
	<0.001

	
	18.5-22.9
	2,762
	88.8
	1
	
	

	
	<18.5
	690
	91.7
	1.40
	1.04 to 1.88
	

	
	>23.0
	5,712
	80.2
	0.51
	0.45 to 0.58
	

	Smoking status
	
	
	
	
	0.002

	
	Non-smoker
	7,325
	83.5
	1
	
	

	
	Smoker
	1,319
	86.9
	1.31
	1.10 to 1.55
	

	Fasting Plasma Glucose(mg/dl)
	
	
	
	
	0.971

	
	<100
	4,734
	83.9
	1
	
	

	
	100-125
	3,297
	83.8
	0.99
	0.88 to 1.12
	

	
	≥126
	383
	83.6
	0.97
	0.73 to 1.29
	

	Total cholesterol(mg/dl)
	
	
	
	
	0.565

	
	<170
	2,497
	84.1
	1
	
	

	
	≥170
	5,903
	83.6
	0.96
	0.85 to 1.09
	

	Triglyceride (mg/dl)
	
	
	
	
	0.199

	
	<150
	5,314
	83.2
	1
	
	

	
	≥150
	3,612
	84.2
	1.08
	0.96 to 1.21
	

	HDL cholesterol (mg/dl)  
	
	
	
	
	0.485

	
	normal
	4,949
	83.6
	1
	
	

	
	low
	3,763
	84.1
	1.04
	0.93 to 1.17
	

	LDL cholesterol (mg/dl)
	
	
	
	
	0.332

	
	<100
	3,043
	84.1
	1
	
	

	
	≥100
	5,824
	83.3
	0.94
	0.84 to 1.06
	

	Hemoglobin(g/dl)
	
	
	
	
	<0.001

	
	normal
	3,896
	83.21
	1
	
	

	
	low
	1,351
	88.38
	1.53
	1.27 to 1.85
	

	Hematocrit(g/dl)
	
	
	
	
	<0.001

	
	normal
	4,064
	83.07
	1
	
	

	
	low
	1,618
	88.81
	1.62
	1.36 to 1.93
	


Multivariate Analysis
All the variables with a significant impact (p<0.25) in the univariate analysis were considered for the multivariate analysis. After adjusted the Logistic regression model the factors that with CRI, presented as adjusted odds ratio (OR) and 95%CI(Table 4). Its showed that WC (OR=0.80; 95%CI: 0.65 to 0.98; p-value=0.032), age group 40-59 years old (OR=3.22; 95%CI: 1.93 to 5.36; p-value<0.001), age group 60-79 years old (OR=11.58; 95%CI: 6.89 to 19.46; p-value<0.001), age group >80 years old (OR=19.14; 95%CI: 9.47 to 38.68; p-value<0.001),BMI group <18.5(OR=1.03; 95%CI: 0.88 to 1.21; p-value<0.001), BMI group >23.0(OR=0.94; 95%CI: 0.86 to 1.03; p-value<0.001) ,female(OR=0.72; 95%CI: 0.58 to 0.91; p-value=0.005), Hemoglobin(OR=1.29; 95%CI: 1.01 to 1.65; p-value=0.005), Others factors that were not significant factors, p>0.05.(Table 4.)
Table. 4. Odds ratios (ORs) of having Chronic Renal Insufficiency and their 95% confidence intervals for each factor adjusted for all other factors presented in the table using logistic regression (n=13151)
	Factors
	number
	% CRI
	Crude odds ratio
	Adjusted odds ratio
	95%CI
	p-value

	Waist Circumference(cm)
	
	
	
	
	
	0.032

	
	Normal
	2,663
	87.5
	1
	1
	
	

	
	High
	4,471
	82.2
	0.66
	0.80
	0.65 to 0.98
	

	Ages (years)
	
	
	
	
	
	<0.001

	
	<40
	182
	50.0
	1
	1
	
	

	
	40-59
	3,571
	72.4
	2.63
	3.22
	1.93 to 5.36
	

	
	60-79
	5,020
	91.2
	10.33
	11.58
	6.89 to 19.46
	

	
	>80
	726
	96.6
	2.35
	19.14
	9.47 to 38.68
	

	Gender
	
	
	
	
	
	0.005

	
	male
	3,624
	85.8
	1
	1
	
	

	
	female
	5,872
	82.5
	0.78
	0.72
	0.58 to 0.91
	

	BMI (kg/m2)
	
	
	
	
	
	<0.001

	
	18.5-22.9
	2,762
	88.8
	1
	1
	
	

	
	<18.5
	690
	91.7
	1.40
	1.03
	0.88 to 1.21
	

	
	>23.0
	5,712
	80.2
	0.51
	0.94
	0.86 to 1.03
	

	Smoking status
	
	
	
	
	
	0.211

	
	Non-smoker
	7,325
	83.5
	1
	1
	
	

	
	Smoker
	1,319
	86.9
	1.31
	1.15
	0.92 to 1.44
	

	Triglyceride (mg/dl)
	
	
	
	
	
	0.157

	
	<150
	5,314
	83.2
	1
	1
	
	

	
	≥150
	3,612
	84.2
	1.08
	1.15
	0.95 to 1.38
	

	Hemoglobin(g/dl)
	
	
	
	
	
	0.043

	
	normal
	3,896
	83.21
	1
	1
	
	

	
	low
	1,351
	88.38
	1.53
	1.29
	1.01 to 1.65
	


	Factors  
	Adjusted ORs
	95%CI
	P-vale

	
	
	
	

	
	
	
	

	Waist Circumference
	0.80
	0.65 to 0.98
	0.032

	Ages
	
	
	<0.001

	40-59
	3.22
	1.93 to 5.36
	

	60-79
	11.58
	6.89 to 19.46
	

	>80
	19.14
	9.47 to 38.68
	

	Gender
	0.72
	0.58 to 0.91
	0.005

	BMI
	
	
	<0.001

	<18.5
	1.03
	0.88 to 1.21
	

	>23.0
	0.94
	0.86 to 1.03
	

	Smoking status
	1.15
	0.92 to 1.44
	0.211

	Triglyceride
	1.15
	0.95 to 1.38
	0.157

	Hemoglobin
	1.29
	1.01 to 1.65
	0.043

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Fig. 2. Forest plot was compare for each factors affecting chronic renal insufficiency, presented as odds ratio adjusted for waist circumference, age, gender, BMI, smoking, triglyceride, and Hemoglobin, using multiple logistic regression
DISCUSSIONS

Strength of the study
This study was conducted in a large population across the country with a variety of cultural
Limitation of the study

Selection bias may occur from exclusion of patients from the analysis, as well as those with missing data, could have introduced bias to the results.

Conclusions

In summary, in agreement with the findings in the general population, the present study shows that WC is not associated with Chronic Renal Insufficiency in individuals. In previous study, associations found between WC and some CVD risk factors were similar to those observed for visceral fat, suggesting that WC is a simple and economic tool to be used more often in epidemiological research also involving patients with CRI. Prospective studies are necessary to evaluate the reproducibility of WC and the ability of this method to predict outcomes in patients with CRI. 
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