Notes: I have merged two cycles of NHANES (2015-2016 and 2017-2018) for this analysis. I wanted to start from 2011 since they did not start measuring manganese in blood until 2011. However, 2011-2014 are the only four years during which biological age cannot be assessed because some essential biomarkers were not measured in those years. I have included the weight variable in the regression model since this is survey data. A positive value of biological age acceleration (Bioage accel) indicates that the person is biologically older than their actual age, while a negative value indicates they are biologically younger. The code includes loading data from github, cleaning data downloaded from NHANES and 2 separate multiple linear regression models for blood and urine levels of metals. The code accounts for downloading a dataset named NHANES4 from github which is the very first step. In case the download fails for some reason, I will try to attach the dataset. The later parts should work.

Table 1: Association of urinary metal levels with biological age. Quartile (Qtile) 1 represents lowest level of each metal and qtile 4 is the highest. Each coefficient represents the average biological age acceleration (Chronological age-Biological age) for each qtile. The model has been adjusted for age, gender, race, education level, poverty ratio and marital status.

	Urinary Metal
	Qtile
	Intercept/Mean bioage accel
	P value

	Manganese
	1st
2nd
3rd
4th
	1.54
1.33
0.48
0.09
	0.13
0.21
0.66
0.93

	Cadmium
	1st
2nd
3rd
4th
	0.95
0.92
-0.03
0.19
	0.34
0.38
0.97
0.87

	Lead
	1st
2nd
3rd
4th
	1.19
1.10
-0.42
-1.02
	0.23
0.31
0.7
0.33




Concern: In an ideal scenario, I would expect the level of bio age accel to increase with higher levels of metals, especially for lead, but that is not the case here.




Table 2: Association of blood metal levels with biological age. Quartile (Qtile) 1 represents lowest level of each metal and qtile 4 is the highest. Each coefficient represents the average biological age acceleration (Chronological age-Biological age) for each qtile. The model has been adjusted for age, gender, race, education level, poverty ratio and marital status.

	Blood Metal
	Qtile
	Intercept/Mean bioage accel
	P value

	Manganese
	1st
2nd
3rd
4th
	-0.4
-0.2
0.17
1.58
	0.57
0.79
0.82
0.06 (Almost significant)

	Cadmium
	1st
2nd
3rd
4th
	0.42
0.31
0.21
1.97
	0.58
0.62
0.74
0.01 (*)

	Lead
	1st
2nd
3rd
4th
	0.87
0.01
-0.35
-0.75
	0.26
0.99
0.67
0.3




