
Supplementary Table 1. Change in risk factors by BMI change 

 

Variables 

Change in BMI 

Decreased 

<-4% 

(n=4719) 

Stable 

-4 to 4% 

(n=41223) 

Increased 

>4% 

(n=4662) 

 

 

P-value 

Change in SBP,  

mean (SD), mmHg 

-3.4 (12.3) 0.1 (11.6) 2.6 (11.9) <0.01 

Change in DBP,  

mean (SD), mmHg 

-2.1 (9.0) -0.02 (9.5) 1.7 (8.8) <0.01 

Change in HbA1c,  

mean (SD), % 

-0.06 (0.7) 0.05 (0.3) 0.05 (0.5) <0.01 

Change in total cholesterol,  

mean (SD), mg/dL 

-9.6 (47.8) 0.5 (40.6) 8.6 (28.1) <0.01 

Abbreviations: SD, standard deviation; SBP, systolic blood pressure; DBP, diastolic blood pressure; BMI, body mass index 

P-values were estimated from analysis of variance, comparing means of change in risk factors between groups of BMI change.   
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Supplemental Table 2. Mediation analysis using different cutoff values of increased BMI 

 

Models:  

added variables of change in obesity-related risk factors 

BMI cutoff >2% 

% of excess risk mediated 

BMI cutoff >6% 

% of excess risk mediated 

Original model - - 

Model 1: blood pressure 11.7% 10.8% 

Model 2: HbA1c 0.3% 0% 

Model 3: total cholesterol 0% 0% 

Model 4: blood pressure and HbA1c 12.2% 6.0% 

Model 5: blood pressure and total cholesterol 11.4% 9.0% 

Model 6: HbA1c and total cholesterol 0.3% 0% 

Model 7: blood pressure, HbA1c and total cholesterol 12.4% 6.8% 

 

We estimated HRs of BMI increase (>2% or >6%) for eGFR decline, compared with stable BMI (“-2 to 2%” or “-6 to 6%”), in models (Model 1 to Model 7) with 

different adjustment variables of change in obesity-related risk factors. All HRs were adjusted for age, sex, current smoking, estimated GFR, urine protein, HbA1c 

levels, total cholesterol levels, systolic blood pressure, antihypertensive drug use, antidiabetic drug use, and antihyperlipidaemic drug use. % of excess risk 

mediated (PERM) were estimated as follows: 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =  
𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)−𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐 𝑚𝑚𝑐𝑐𝑐𝑐𝑚𝑚𝑎𝑎𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)−1 × 100  
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Supplemental Table 3. Hazard ratios of BMI increase and percentage of excess risk mediated by obesity-related renal risk 

factors among participants with and without drug utilisation at baseline 

 

Models:  

added variables of change in obesity-related risk factors 

Total participants 

N=50162 

% of excess risk mediated 

Without drugs 

N=39965 

% of excess risk mediated 

Original model - - 

Model 1: blood pressure 9.7% 5.8% 

Model 2: HbA1c 1.9% 0% 

Model 3: total cholesterol 0.2% 0% 

Model 4: blood pressure and HbA1c 11.9% 4.3% 

Model 5: blood pressure and total cholesterol 10.0% 5.2% 

Model 6: HbA1c and total cholesterol 3.2% 0% 

Model 7: blood pressure, HbA1c and total cholesterol 13.3% 5.1% 

 

We estimated HRs of BMI increase (>4%) for eGFR decline, compared with stable BMI (-4 to 4%), in models (Model 1 to Model 7) with different adjustment 

variables of change in obesity-related risk factors. All HRs were adjusted for age, sex, current smoking, estimated GFR, urine protein, HbA1c levels, total 

cholesterol levels, and systolic blood pressure. % of excess risk mediated (PERM) were estimated as follows: 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =  
𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)−𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐 𝑚𝑚𝑐𝑐𝑐𝑐𝑚𝑚𝑎𝑎𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)𝐻𝐻𝐻𝐻(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐)−1 × 100  
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Supplemental Table 4. Participants characteristics by presence of eGFR measurement 

Variables With eGFR measurement 

(N=50604) 

Without eGFR measurement 

(N=50251) 

Age, mean (SD), years 50.1 (7.4) 51.8 (7.8) 

Male, n (%) 40639 (80.3) 38735 (77.1) 

eGFR, mean (SD), mL/min/1.73m2 83.7 (8.6) 83.3 (9.1) 

Urinary protein, n (%)   

− 44709 (88.6) 44362 (88.4) 

± 3551 (7.0) 3911 (7.8) 

+ 1593 (3.2) 1409 (2.8) 

  ++ or greater 629 (1.3) 525 (1.0) 

BMI, mean (SD), kg/m2 24.1 (3.3) 24.1 (3.3) 

SBP, mean (SD), mmHg 126.0 (15.9) 124.4 (16.6) 

DBP, mean (SD), mmHg 77.0 (11.8) 77.8 (11.5) 

HbA1c, mean (SD), % 5.6 (0.7) 5.6 (0.7) 

Total cholesterol, mean (SD), mg/dL 215.8 (43.3) 211.5 (58.7) 

Current smoking, n (%) 15639 (30.9) 15096 (30.0) 

Antihypertensive drug, n (%) 7535 (14.9) 9035 (18.0) 

Antidiabetic drug, n (%) 2072 (4.1) 2451 (4.9) 

Antihyperlipidaemic drug, n (%) 4071 (8.0) 5017 (10.0) 

Abbreviations: n, number of participants; SD, standard deviation; SBP, systolic blood pressure; DBP, diastolic blood pressure; eGFR, estimated glomerular 

filtration rate; BMI, body mass index 
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Supplementary Table 5. Characteristics of the study population and the general Japanese population 

 Study population, aged 40-64 

N=49507 

 Age-standardiseda 

Japanese general population 

Male 

N=39783 

Female 

N=9724 

 Male Female 

Age categories, %    

  40-49 47.8%  43.5% 

  50-59 38.1%  36.5% 

  60-64 14.1%  20.0% 

Antidiabetic drugs, % 4.8% 0.8%  6.5% 2.7% 

Antihypertensive drugs, % 16.2% 6.9%  21.0% 12.0% 

SBP, mean, mmHg 127.4 119.2  131.8 123.3 

DBP, mean, mmHg 78.4 71.1  83.9 76.6 

HbA1c, mean, % 5.6 5.4  5.7 5.6 

Abbreviations: BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure. 

aAdjusted for the 2017 age-sex distribution of the Japanese population aged 40–64 years. We extracted data from the online portal website for the official statistics 

of Japan (http://www.e-stat.go.jp/). 
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Supplementary Figure 1. BMI change and eGFR decline after stratification based on baseline BMI 

 

We estimated adjusted hazard ratios for eGFR decline according to changes in BMI after stratification based on baseline BMI. We used a cubic spline 

Cox regression model with BMI changes on a continuous scale. We adjusted for potential confounders including age, sex, current smoking, estimated GFR, 

urinary protein, HbA1c levels, total cholesterol levels, systolic blood pressure, antihypertensive drug use, antidiabetic drug use, and antihyperlipidaemic 

drug use. The eGFR decline was a composite outcome including 30% eGFR decline, eGFR less than 15 mL/min/1.73m2, and end-stage renal disease, 

whichever occurred first. 

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate 
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Supplementary Figure 2. BMI change and eGFR decline after stratification based on baseline eGFR 

 

We estimated adjusted hazard ratios for eGFR decline according to changes in BMI after stratification based on baseline eGFR (45-59 mL/min [n=739] and 

≥60 mL/min [n=49865]). We used a cubic spline Cox regression model with BMI changes on a continuous scale. We adjusted for potential confounders 

including age, sex, current smoking, estimated GFR, urinary protein, HbA1c levels, total cholesterol levels, systolic blood pressure, antihypertensive drug 

use, antidiabetic drug use, and antihyperlipidaemic drug use. The eGFR decline was a composite outcome including 30% eGFR decline, eGFR less than 15 

mL/min/1.73m2, or end-stage renal disease, whichever occurred first. 

Abbreviations: BMI, body mass index; eGFR, estimated glomerular filtration rate 
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