Hemoglobin mediates the link between 'weekend warrior' activity pattern and diabetic retinopathy
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Study population description
	
	1
	Standardize diff.
	P value

	AGE
	60.17 ± 12.81
	0.083 (0.082, 0.084)
	0.0421

	PIR
	2.61 ± 1.63
	0.132 (0.131, 0.134)
	0.0008

	BMI
	33.02 ± 7.69
	0.020 (0.019, 0.022)
	0.6048

	HEMOGLOBIN
	13.72 ± 1.63
	0.259 (0.258, 0.260)
	<0.0001

	SEX
	
	
	0.1118

	1
	55.41
	0.063 (0.062, 0.064)
	

	2
	44.59
	0.063 (0.062, 0.064)
	

	RACE
	
	
	0.1018

	1
	8.24
	0.047 (0.046, 0.048)
	

	2
	5.70
	0.016 (0.015, 0.017)
	

	3
	61.29
	0.055 (0.054, 0.056)
	

	4
	16.24
	0.097 (0.096, 0.098)
	

	5
	8.52
	0.008 (0.007, 0.009)
	

	EDU
	
	
	<0.0001

	1
	27.06
	0.145 (0.144, 0.146)
	

	2
	27.51
	0.057 (0.056, 0.058)
	

	3
	45.43
	0.174 (0.173, 0.176)
	

	MARITAL
	
	
	0.2192

	1
	63.17
	0.033 (0.032, 0.034)
	

	2
	28.80
	0.062 (0.061, 0.063)
	

	3
	8.03
	0.042 (0.040, 0.043)
	

	SMOKING
	
	
	0.4933

	1
	49.68
	0.009 (0.007, 0.010)
	

	2
	35.74
	0.038 (0.037, 0.039)
	

	3
	14.58
	0.039 (0.037, 0.040)
	

	DRINKING
	
	
	0.0007

	1
	17.94
	0.125 (0.123, 0.126)
	

	2
	32.89
	0.090 (0.089, 0.091)
	

	3
	7.37
	0.087 (0.086, 0.088)
	

	4
	41.79
	0.045 (0.043, 0.046)
	

	HYPERLIPEMIA
	
	
	0.0234

	0
	40.10
	0.090 (0.089, 0.092)
	

	1
	59.90
	0.090 (0.089, 0.092)
	

	HYPERTENSION
	
	
	<0.0001

	0
	22.38
	0.203 (0.202, 0.204)
	

	1
	77.62
	0.203 (0.202, 0.204)
	

	WWS
	
	
	<0.0001

	1
	70.22
	0.204 (0.203, 0.205)
	

	2
	13.04
	0.071 (0.070, 0.072)
	

	3
	9.03
	0.115 (0.114, 0.116)
	

	4
	7.71
	0.123 (0.122, 0.124)
	


Mean +/- SD for: AGE PIR BMI HEMOGLOBIN . P value was calculated by weighted linear regression model. 
% for: SEX RACE EDU MARITAL SMOKING DRINKING HYPERLIPEMIA HYPERTENSION WWS . P value was calculated by weighted chi-square test. 
Weighted by: WEIGHT 
Created by EmpowerStats (www.empowerstats.com) and R on 2024-08-14
Mutiple regressions

	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	WWS
	
	
	

	Inactive
	1.0
	1.0
	1.0

	Insufficiently active
	0.784 (0.627, 0.980) 0.03280
	0.793 (0.633, 0.994) 0.04382
	0.810 (0.644, 1.018) 0.07078

	WW
	0.580 (0.440, 0.766) 0.00012
	0.580 (0.439, 0.766) 0.00012
	0.601 (0.452, 0.798) 0.00043

	RA
	0.708 (0.544, 0.921) 0.01020
	0.695 (0.532, 0.909) 0.00780
	0.728 (0.554, 0.956) 0.02256


Restults: β (95%CI) Pvalue / OR (95%CI) Pvalue 
Outcome: DR 
Exposure: WWS 
Non-adjusted model adjust for: None 
Adjust I model adjust for: AGE; SEX; RACE 
Adjust II model adjust for: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 

N used in the models
	Outcome
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	DR
	WWS
	5092
	5092
	5092



Created by EmpowerStats (www.empowerstats.com) and R on 2024-08-14

Mutiple regressions

	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	WWS2
	
	
	

	RA
	1.0
	1.0
	1.0

	Inactive
	1.413 (1.085, 1.840) 0.01020
	1.438 (1.100, 1.879) 0.00780
	1.373 (1.046, 1.803) 0.02256

	Insufficiently active
	1.108 (0.802, 1.530) 0.53431
	1.141 (0.824, 1.580) 0.42813
	1.112 (0.801, 1.543) 0.52578

	WW
	0.820 (0.571, 1.178) 0.28267
	0.834 (0.580, 1.199) 0.32626
	0.825 (0.573, 1.189) 0.30186


Restults: β (95%CI) Pvalue / OR (95%CI) Pvalue 
Outcome: DR 
Exposure: WWS2 
Non-adjusted model adjust for: None 
Adjust I model adjust for: AGE; SEX; RACE 
Adjust II model adjust for: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 

N used in the models
	Outcome
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	DR
	WWS2
	5092
	5092
	5092
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Mutiple regressions

	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	HEMOGLOBIN
	0.862 (0.824, 0.902) <0.00001
	0.824 (0.783, 0.868) <0.00001
	0.832 (0.790, 0.877) <0.00001



Restults: β (95%CI) Pvalue / OR (95%CI) Pvalue 
Outcome: DR 
Exposure: HEMOGLOBIN 
Non-adjusted model adjust for: None 
Adjust I model adjust for: AGE; SEX; RACE 
Adjust II model adjust for: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 

N used in the models
	Outcome
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	DR
	HEMOGLOBIN
	5092
	5092
	5092
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Mutiple regressions

	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	HEMOGLOBIN group
	
	
	

	   7.2 - 12.7
	1.0
	1.0
	1.0

	   12.8 - 13.8
	0.721 (0.591, 0.880) 0.00128
	0.694 (0.567, 0.849) 0.00039
	0.713 (0.582, 0.875) 0.00117

	   13.9 - 14.8
	0.622 (0.507, 0.765) <0.00001
	0.555 (0.446, 0.689) <0.00001
	0.579 (0.465, 0.722) <0.00001

	   14.9 - 19.5
	0.562 (0.458, 0.689) <0.00001
	0.461 (0.365, 0.584) <0.00001
	0.483 (0.380, 0.614) <0.00001

	HEMOGLOBIN group trend
	0.848 (0.802, 0.897) <0.00001
	0.801 (0.752, 0.855) <0.00001
	0.813 (0.761, 0.867) <0.00001



Restults: β (95%CI) Pvalue / OR (95%CI) Pvalue 
Outcome: DR 
Exposure: HEMOGLOBIN group; HEMOGLOBIN group trend 
Non-adjusted model adjust for: None 
Adjust I model adjust for: AGE; SEX; RACE 
Adjust II model adjust for: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 

N used in the models
	Outcome
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	DR
	HEMOGLOBIN group
	5092
	5092
	5092

	DR
	HEMOGLOBIN group trend
	5092
	5092
	5092
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Mutiple regressions

Categorizing only applies to continuous variables 
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	WWS
	
	
	

	Inactive
	0
	0
	0

	Insufficiently active
	0.056 (-0.075, 0.187) 0.40064
	0.092 (-0.023, 0.206) 0.11564
	0.099 (-0.015, 0.213) 0.09004

	WW
	0.314 (0.167, 0.461) 0.00003
	0.170 (0.042, 0.298) 0.00907
	0.170 (0.042, 0.299) 0.00937

	RA
	0.386 (0.237, 0.535) <0.00001
	0.081 (-0.050, 0.213) 0.22642
	0.072 (-0.060, 0.204) 0.28513



Restults: β (95%CI) Pvalue / OR (95%CI) Pvalue 
Outcome: HEMOGLOBIN 
Exposure: WWS 
Non-adjusted model adjust for: None 
Adjust I model adjust for: AGE; SEX; RACE 
Adjust II model adjust for: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 

N used in the models
	Outcome
	Exposure
	Non-adjusted
	Adjust I
	Adjust II

	HEMOGLOBIN
	WWS
	5092
	5092
	5092
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Causal Mediation Analysis

Outcome variable: DR 
Exposure variable: WWS 
Control value = 1 ; Treat value = 2 
Mediator variable: HEMOGLOBIN 
Generalized linear model for outcome with link function = probit 
Adjusting variables: AGE; SEX; RACE; PIR; EDU; MARITAL; SMOKING; BMI; DRINKING; HYPERLIPEMIA; HYPERTENSION 
Nonparametric Bootstrap (resamples=1000) Confidence Intervals with the Percentile Method 
	
	Estimate
	95% CI lower
	95% CI upper
	P-value

	Total effect
	-0.020772
	-0.032211
	-0.009845
	<0.0001

	Mediation effect (control)
	-0.001126
	-0.002253
	-0.000058
	0.0380

	Mediation effect (treated)
	-0.001046
	-0.002111
	-0.000055
	0.0380

	Direct effect (control)
	-0.019726
	-0.031067
	-0.008733
	<0.0001

	Direct effect (treated)
	-0.019646
	-0.030877
	-0.008717
	<0.0001

	Propotion mediated (control)
	0.054208
	0.003426
	0.140041
	0.0380

	Propotion mediated (treated)
	0.050348
	0.003200
	0.133100
	0.0380

	Mediation effect (average)
	-0.001086
	-0.002174
	-0.000056
	0.0380

	Direct effect (average)
	-0.019686
	-0.030994
	-0.008725
	<0.0001

	Propotion mediated (average)
	0.052278
	0.003313
	0.137585
	0.0380



Correlation of residuals from mediator model with residuals from outcome model: 0.002955 

Sample size used: 5092 

Reference: 
Imai, K., Keele, L., and Tingley, D. (2010b). A general approach to causal mediation analysis. Psychological Methods, 15(4), 309–334. 
https://cran.r-project.org/web/packages/mediation/vignettes/mediation-old.pdf 
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