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Introduction
Diabetic kidney disease (DKD) is a very a severe complication 

of diabetes associated with microvascular changes and reduction 
of glomerular filtration rate (GFR), it is also characterized by 
proteinuria (albuminuria) [1,2]. Up-40% of diabetic patients 
develop DKA [3]. Obesity is an increasing problem at international 
level and has been associated with health impacts [4]. Some 
epidemiological studies reported that the prevalence of overweight 
and obesity in adults of Taiwan reached approximately 44% [5].  

 
BMI is an index describing both weight and height of a person to 
provide an approximation of a fat in the body. It is computed by 
dividing weight (kgs) by height (squared meters). According to 
BMI, a person can be: underweight (<18.5 kg/m2), normal weight 
(18.5 to 24.9 kg/m2), overweight (25 to 29.9 kg/m2), and obese 
(≥30 kg/m2) [6-8] Although body mass index (BMI) is considered as 
an acceptable measure for obesity categorization at international 
level, its accuracy in obesity has been questioned through several 
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ARTICLE INFO Abstract

Introduction: Both body mass index (BMI) and waist circumferences (WC) can be 
used to predict the clinical outcome of diseases. 

Study Objectives: The main objectives of the present study were to investigate the 
impacts of both BMI and WC on kidney function tests. 

Methods and Subjects: This is a retrospective study in which files of diabetic 
patients were reviewed. A total of 250 files reviewed of which 195 were included. An 
excel sheet was used to enter the raw data for all patients. The data were analyzed using 
SPSS version 20. Data were presented as means and standard deviations for continuous 
variables, and frequencies and percentages for categorized variables. The relationships 
between variables were computed using T test. The impact of study variables was 
investigated by One Way Anova test. The significance was considered at α≤0.05. Study 
findings: Basic findings included high glucose level (about 241 mg/dl), BMI (about 32 
kg/m2), and WC (about 98 cm). Sodium mean concentration was 139.44±17.46 mEq/L. 
The meal level of potassium was 15.10±59.63 mmol/L. The mean of chloride level was 
10.23±3.87 mEq/L. The mean level of urea was 17.32±6.46 mg/dl. The mean level of 
creatinine was 1.93±0.27 mg/dl. The results showed that both BMI and WC predicted 
the alterations of kidney function tests, except potassium levels were predicted by BMI, 
but not by WC. 

Conclusion: Obesity as measured by BMI or WC predicts the occurrence of diabetes 
and alterations in kidney function tests. WC did not impact the levels of potassium.
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studies [9-11]. It has been shown that men who have their WC ≥ 102 
cm and women with WC ≥ 88 cm were more likely to be overweight. 
WC between 94 to 102 cm in men, and 80-88 cm in women should 
be advised not to gain weight [12]. 

Study Objectives
The main objectives of the present study were to investigate 

the impacts of both BMI and WC on the clinical outcomes of kidney 
function tests.

Methods and Subjects
A retrospective study was conducted in which files of diabetic 

patients were reviewed. A total of 250 files reviewed. Appropriate 
files were 195 and included in the study. Files of diabetic patients 
were included if complete information including BMI, WC, and 
kidney function tests existed. An excel sheet was created to enter 
the raw data for all patients. The data were analyzed using SPSS 
version 20. Data were presented as means and standard deviations 
for continuous variables, and frequencies and percentages for 
categorized variables. The relationships between variables 
were computed using T test. The impact of study variables 
was investigated by One Way Anova test. The significance was 
considered at α≤0.05. 

Results 
General Characteristics of Study Participants

Table 1 summarized the general characteristics of study 
participants. The mean age of study participants was 57.33±11.92 
years. The frequency of males was 102 (52.3%). The mean of BMI 
was 31.81±.

Table 1: General characteristics of study participants.

Variable Description

Age (M±SD) years 57.33±11.92

Gender (N, %):

-Males

-Females

102 (52.3%)

93 (47.7%)

BMI (M±SD) kg/m2 31.81±22.80

WC (M±SD) cm 98.49±5.68

 Biochemical Profile of Study Participants

As shown in Table 2, a group of biochemical tests related to 
kidney function among diabetic patients was analyzed. Glucose 
level was 241.72±83.81 mg/dl. Sodium mean concentration was 
139.44±17.46 mEq/L. The meal level of potassium was 15.10±59.63 
mmol/L. The mean of chloride level was 10.23±3.87 mEq/L. The 
mean level of urea was 17.32±6.46 mg/dl. The mean level of 
creatinine was 1.93±0.27 mg/dl. 22.80 kg/m2, and that of WC was 
98.49±5.68 cm.

Table 2: Biochemical profile of study participants.

Variable Mean (M) Standard deviation (SD)

Glucose (mg/dl) 241.72 83.81

Sodium (mEq/L) 139.44 17.46

Potassium (mmol/L) 15.10 59.63

Chloride (mEq/L) 103.23 3.87

Urea (mg/dl) 17.32 6.46

Creatinine (mg/dl) 1.93 0.27

The Relationship between BMI and Biochemical Profile 
of Study Participants

As demonstrated in Table 3, the relationships between BMI and 
biochemical tests were investigated using T test. There were strong 
relationships between BMI and variables included (p=0.000).

Table 3: The relationship between BMI and Biochemical profile 
of study participants.

Study variable Mean (M) Standard 
deviation (SD) Significance

BMI- 
Glucose

31.81 
241.72

22.81 
83.81 0.000

BMI- 
Potassium

31.91 
15.10

22.97 
59.64 0.000

BMI- 
Urea

31.99 
17.32

23.07 
6.46 0.000

BMI- 
Creatinine

31.99 
1.93

23.07 
8.27 0.000

BMI- 
chloride

31.20 
103.23

22.48 
3.87 0.000

BMI- 
Sodium

31.91 
139.44

22.97 
17.46 0.000

The Relationship between WC and Biochemical Profile 
of Study Participants

As illustrated in Table 4, the relationships between WC and 
biochemical tests were investigated using T test. There were strong 
relationships between WC and variables included (p=0.000).

Table 4: The relationship between BMI and Biochemical profile 
of study participants.

Study variable Mean (M) Standard 
deviation (SD) Significance

WC- 
Glucose

98.49 
241.72

5.67 
83.81 0.000

WC- 
Potassium

98.49 
15.10

5.72 
59.63 0.000

WC- 
Urea

98.66 
17.32

5.65 
6.64 0.000

WC- 
Creatinine

98.66 
1.93

5.65 
8.27 0.000

WC- 
chloride

98.31 
103.23

5.80 
3.88 0.000

WC- 
Sodium

98.49 
139.44

5.72 
17.46 0.000
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The impact of BMI on biochemical tests among study 
participants

As shown in Table 5, there was a significant impact of BMI on 
all biochemical tests included among diabetic patients (p=0.000).

The Impact of WC on Biochemical Tests Among Study 
Participants (One Way Anova)

As it is demonstrated in Table 6, the impact of WC on biochemical 
tests among study participants with diabetes was investigated using 
One Way Anova. The results showed that WC significantly impacted 
all variables included (p<0.001), except potassium (p=0.216).

Discussion 
The presented study investigated the impacts of both BMI and 

WC on renal function tests among diabetic patients. The mean 
level of BMI was about 32 kg/m2. WC mean level was about 98 cm. 
these findings denoted that study participants were more likely to 
be obese as indicated by other studies [6-8,12]. In general terms, 
the present study showed that diabetic patients have disturbed 
profiles of kidney function tests including potassium levels and 
creatinine (Table 2). This is in line with other studies in which 

abnormal kidney function tests were detected among diabetics 
[2,13]. The relationships between BMI and kidney function tests 
among diabetic patients were statistically significant (p=0.000, 
for all variables) (Table 3). These findings indicated that obesity 
as reflected by BMI is a risk factor for developing abnormalities of 
renal function. These findings agree with previous studies [1,2,13].

The results of the present study showed that WC has significant 
relationships with all kidney function tests (p=0.000) as shown in 
Table 4. These results also confirmed that BMI and WC are both 
significant parameters for assessment of obesity. Previous studies 
showed the importance of WC in predicting obesity and predicting 
abnormal kidney function tests among diabetics [1,3]. Using One 
Way Anova test, we evaluated the impact of both BMI (Table 5), 
and WC (Table 6) on kidney function tests of diabetic patients. The 
results showed that Both have significant impacts on all included 
variables (p≤0.001), except the impact of WC on potassium that 
was not significant (p=0.216). These results can be explained in 
view of reported studies such as [1,3,14]. These studies agreed that 
obesity, as measured by BMI or WC, is a significant predicting of 
both diabetes and alterations in kidney function tests. 

Table 5: The impact of BMI on biochemical tests among study participants (One Way Anova).

Variable Sum of Squares df Mean Square F Sig.

Glucose

Between Groups 1311257.908 55 23841.053 64.617 0

Within Groups 51285.579 139 368.961

Total 1362543.487 194

Sodium

Between Groups 57744.077 54 1069.335 314.724 0

Within Groups 465.484 137 3.398

Total 58209.561 191

Potassium

Between Groups 679285.911 54 12579.369 2512962.19 0

Within Groups 0.686 137 0.005

Total 679286.597 191

Chloride

Between Groups 2559.418 49 52.233 481.85 0

Within Groups 13.333 123 0.108

Total 2572.751 172

Urea
Between Groups 7013.651 55 127.521 19.292 0

Within Groups 885.733 134 6.61

Table 6: The impact of WC on biochemical tests among study participants (One Way Anova).

Sum of Squares df Mean Square F Sig.

Glucose

Between Groups 415765.500 19 21882.395 4.045 0.000

Within Groups 946777.987 175 5410.160

Total 1362543.487 194

Sodium

Between Groups 21119.872 19 1111.572 5.155 0.000

Within Groups 37089.689 172 215.638

Total 58209.561 191

Potassium

Between Groups 83011.931 19 4369.049 1.260 0.216

Within Groups 596274.666 172 3466.713

Total 679286.597 191
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Chloride

Between Groups 618.619 19 32.559 2.549 0.001

Within Groups 1954.133 153 12.772

Total 2572.751 172

Urea
Between Groups 2155.990 18 119.777 3.566 0.000

Within Groups 5743.394 171 33.587

Total 7899.384 189

Creatinine Between Groups 12909.079 18 717.171 6263.761 0.000

Within Groups 19.579 171 .114

Total 12928.657 189

Conclusion
Obesity as measured by BMI or WC predicts the occurrence of 

diabetes and alterations in kidney function tests. WC did not impact 
the levels of potassium.
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