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Relationship between Hypertension and Mircroalbuminuria
according to Obesity Status in Prediabetes

Jieun Chu, Seon Cho, Suyoung Kim, Eunjoo Kwon, Eun-Hee Nah

Health Promotion Research Institute, Korea Association of Health Promotion, Seoul, Korea

Background: Microalbuminuria (MA) is a predictor for diabetic nephropathy and mortality of cardiovascular
disease. Diabetic nephropathy can be prevented by blood glucose and blood pressure control. Koreans have
been found to have a significantly higher risk of type 2 diabetes than Caucasians, despite having normal
weights. It is necessary to consider obesity status in the prevention of type 2 diabetes. This study aimed to de-
termine the relationship between MA and hypertension according to obesity status in prediabetes.

Methods: This study was retrospectively conducted in 1,183 prediabetes, aged 30-70 years with fasting blood
glucose levels of 100-125 mg/dL or hemoglobin A1c levels of 5.7-6.4% who health examinees at 16 health pro-
motion centers from 2015 to 2016. Study subjects were classified according to obesity and hypertension.
Obesity is defined as body mass index of >25 kg/mz. Blood pressure was categorized as follows: normal blood
pressure, <120/80 mmHg; prehypertension, 120-139/80-89 mmHg; and hypertension, >140/90 mmHg. We
analyzed the relationship between MA and hypertension according to obesity using multivariable logistic re-
gression analysis.

Results: While both prehypertensive and hypertensive subgroups were significantly associated with MA in the
nonobese, the hypertensive subgroup was only associated with MA in the obese. In the combined effects of
obesity and hypertension, prediabetes with normal weight and hypertension had the highest risk of MA
(adjusted odds ratio, 6.39; 95% confidence interval, 2.90-14.10) compared to those with nonobese and normal
blood pressure.

Conclusions: Our findings suggest that nonobese prediabetes with hypertension would need to be more con-
cerned about MA than do obese prediabetes with hypertension.
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Figure 1. Flowchart of study subjects for analysis.
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Table 1. Characteristics of the study subjects according to obesity status

Nonobese (n=655) Obese (n=528) r
Sex, males 277 (41.7) 331 (61.6) <0.001
Age, years 54+9.0 53+9.6 0.021
Diabetes family history (yes) 216 (32.5) 158 (29.4) 0.248
FBS, mg/dL 101.0+10.6 103.4+10.7 <0.001
HbAlc, % 5.7+0.3 5.8+0.3 <0.001
BMI, kg/m’ 22.6+1.6 27.5%2.3 <0.001
SBP, mmHg 117.5+12.9 123.8+13.6 <0.001
DBP, mmHg 74.0+8.7 78.2+9.1 <0.001
TC, mg/dL 205.7+36.1 208.4+40.1 0.225
TG, mg/dL 119.7+88.9 148.7+£83.3 <0.001
HDL-C, mg/dL 56.8+13.2 51.0+12.3 <0.001
LDL-C, mg/dL 125.6+£33.7 128.3+36.8 0.183
MA, yes 97 (14.8) 76 (14.4) 0.841

Values are presented as mean+standard deviation or number (%).
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood sugar; HbA1lc, hemoglobin Alc; HDL-C, high-den-
sity lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; SBP, systolic blood pressure; TC, total cho-
lesterol; TG, triglyceride.
“The Student’s ¢-test or chi-square test were used.

Table 2. Microalbuminuria and clinical characteristics of study subjects according to the status of obesity and blood pressure

Nonobese (n=655)

Obese (n=528)

Normal blood Prehypertensive Hypertensive Normal blood Prehypertensive  Hypertensive
pressure P pressure r

eroup (n=360) group (n=262) group (n=33) eroup (n=195) group (n=267) group (n=66)
FBS, mg/dL 99.9+11.6 102.2+8.7 104.7£9.9 0.004 101.8+11.0 104.0+10.5 105.8+10.3 0.016
HbAIlc, % 5.7£0.3 5.7£0.3 5.7£0.3 0.992 5.8+0.3 5.8+0.3 5.8+0.3 0.639
BMI, kg/mZ 22.4x1.7 22.9+1.4 23.2+1.7 <0.001 27.3%£2.3 27.6x2.3 28.0+£2.4 0.065
SBP, mmHg 108.7£7.5 126.4+6.5 143.9+£11.8 <0.001 110.4+6.4 128.1+6.5 145.7+11.2 <0.001
DBP, mmHg 68.8+5.8 79.3+5.9 89.8+9.1 <0.001 70.6+5.0 80.3£5.6 91.8+9.7 <0.001
TC, mg/dL 205.3+£36.4 208.1+£36.4 200.0£27.8 0.383 205.0+38.6 211.9+40.4 205.6+41.8 0.147
TG, mg/dL 111.8+92.3 129.9+84.7 124.5+75.7 0.041 141.0+£76.6 153.8+90.5 149.0+70.6 0.263
HDL-C, mg/dL 57.7+13.3 55.7+13.3 55.7+11.4 0.155 49.8+11.2 51.4+13.3 51.9+11.0 0.292
LDL-C, mg/dL 125.5+33.8 127.5+33.9 119.4+28.0 0.398 127.0+34.9 130.7+37.0 124.9+40.4 0.394
MA (yes) 38 (10.6) 45(17.2) 14 (424) <0001  25(12.8) 35 (13.1) 16 (24.2) 0.051

Values are presented as mean+standard deviation or number (%).
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood sugar; HbA1lc, hemoglobin Alc; HDL-C, high-den-
sity lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; SBP, systolic blood pressure; TC, total cho-
lesterol; TG, triglyceride.
“The ANOVA or chi-square test were used.
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Table 3. Association between hypertension status and microalbuminuria in non-obese and obese group

Category Nonobese Obese ‘
OR (95% CI) P OR (95% CI) Vg

Model 1

Normal blood pressure group 1 1

Prehypertensive group 1.76 (1.10-2.80) 0.017 1.03 (0.59-1.78) 0.928

Hypertensive group 6.24 (2.90-13.46) <0.001 2.18 (1.08-4.39) 0.030
Model 2

Normal blood pressure group 1 1

Prehypertensive group 1.94 (1.20-3.12) 0.007 1.01 (0.58-1.77) 0.959

Hypertensive group 7.18 (3.21-16.06) <0.001 2.25(1.09-4.61) 0.027
Model 3

Normal blood pressure group 1 1

Prehypertensive group 1.96 (1.20-3.20) 0.007 0.96 (0.54-1.70) 0.888

Hypertensive group 6.92 (3.06-15.64) <0.001 2.16 (1.03-4.54) 0.042

Model 1: a univariable logistic regression model. Model 2: a multivariable logistic regression model adjusted for sex, age, diabetes family history.
Model 3: a multivariable logistic regression model adjusted for sex, age, diabetes family history, FBS, HbAlc¢, TC, TG, LDL-C, HDL-C.
Abbreviations: CI, confidence interval; FBS, fasting blood sugar; HbAlc, hemoglobin Alc; HDL-C, high-density lipoprotein cholesterol;
LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; OR, odds ratio; TC, total cholesterol; TG, triglyceride.

*OR and 95% CI are calculated with logistic regression.

Table 4. Analysis for evaluating the combined effect of obesity and hypertension status on microalbuminuria in the study

subjects

Group (nffff 21;3) l\g;g;;) MA, % oj;{df];rs ﬁi&“ 95% CI P
Group 1 (people with nonobese and normal BP) 360 38 10.6 1

Group 2 (people with nonobese and prehypertension) 262 45 17.2 1.85 1.15-2.98 0.011
Group 3 (people with nonobese and hypertension) 33 14 424 6.39 2.90-14.10  <0.001
Group 4 (people with obese and normal BP) 195 25 12.8 1.40 0.80-2.44 0.238
Group 5 (people with obese and prehypertension) 267 35 13.1 1.42 0.85-2.36 0.178
Group 6 (people with obese and hypertension) 66 16 24.2 3.22 1.62-6.41 0.001

Abbreviations: BP, blood pressure; CI, confidence interval; MA, microalbuminuria; OR, odds ratio.
*Adjusted for age, sex, diabetes family history, fasting blood sugar, hemoglobin Alc, total cholesterol, triglyceride, low-density lipoprotein

cholesterol, high-density lipoprotein cholesterol.
"OR and 95% CI are calculated with multiple logistic regression.
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