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Abstract
BackgroundMicroalbuminuria (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 determine the relationship between MA and hypertension according to obesity status in prediabetes.

MethodsThis 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 promotion centers from 2015 to 2016. Study subjects were classified according to obesity and hypertension. Obesity is defined as body mass index of ≥25 kg/m2. 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 regression analysis.

ResultsWhile 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.

ConclusionsOur findings suggest that nonobese prediabetes with hypertension would need to be more concerned about MA than do obese prediabetes with hypertension.
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Flowchart of study subjects for analysis.
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[image: Table  ]Table 1

Characteristics of the study subjects according to obesity statusValues are presented as mean±standard deviation or number (%).
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood sugar; HbA1c, hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.
aThe Student's t-test or chi-square test were used.
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[image: Table  ]Table 2

Microalbuminuria and clinical characteristics of study subjects according to the status of obesity and blood pressureValues are presented as mean±standard deviation or number (%).
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; FBS, fasting blood sugar; HbA1c, hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; SBP, systolic blood pressure; TC, total cholesterol; TG, triglyceride.
aThe ANOVA or chi-square test were used.
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[image: Table  ]Table 3

Association between hypertension status and microalbuminuria in non-obese and obese groupModel 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, HbA1c, TC, TG, LDL-C, HDL-C.
Abbreviations: CI, confidence interval; FBS, fasting blood sugar; HbA1c, hemoglobin A1c; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MA, microalbuminuria; OR, odds ratio; TC, total cholesterol; TG, triglyceride.
aOR and 95% CI are calculated with logistic regression.
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[image: Table  ]Table 4

Analysis for evaluating the combined effect of obesity and hypertension status on microalbuminuria in the study subjectsAbbreviations: BP, blood pressure; CI, confidence interval; MA, microalbuminuria; OR, odds ratio.
aAdjusted for age, sex, diabetes family history, fasting blood sugar, hemoglobin A1c, total cholesterol, triglyceride, low-density lipoprotein
cholesterol, high-density lipoprotein cholesterol.
bOR and 95% CI are calculated with multiple logistic regression.
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