eSupplement
eMethods

eFigure 1

eTable 1






















Population attributable fraction for cognitive impairment in Mexican American older adults. Journal of Racial and Ethnic Health Disparities. 

Mellanie V. Springer, MD MS; Wen Chang, MS; Steven G. Heeringa, PhD; Emily M. Briceno, PhD; Roshanak Mehdipanah, PhD; Xavier F. Gonzales, PhD; Nicholas Hartman, PhD; Deborah A. Levine, MD MPH; Kenneth M. Langa, MD PhD; Darin B. Zahuranec MD MS; Nelda Garcia, BS; Lewis B. Morgenstern, PhD

Corresponding Author: Mellanie V. Springer, MD MS, University of Michigan, mvsprin@med.umich.edu

eMethods
Individual PAF 
To determine the unadjusted PAF for each risk factor, we applied population weighted simple logistic regression to the individual level data to estimate the unadjusted rate ratio (relative risk) for MCI and AD/ADRD corresponding to each risk factor. When estimating the relative risk for MCI, we used normal cognitive classification as the reference, and excluded AD/ADRD classification from the model. Normal and MCI classifications were used as the reference for estimating the relative risk for AD/ADRD. Population weighted estimates of the Nueces County prevalence of each population risk factor were also computed from the data. The unadjusted PAF for each risk factor was calculated using Levin’s formula1: 
                                    (1)


where 
c indexes the cognitive classifications, MCI or AD/ADRD;
j indexes the modifiable exposure;
 = population weighted estimate of the prevalence of modifiable exposure j;
RRc,j = population weighted estimate of relative risk of cognitive classification c (MCI or AD/ADRD) given exposure j.
             


Combined PAF 
To determine the combined PAF for MCI and AD/ADRD, we followed Welberry et al. 20232 and used the individual-record approach (formula 2) to calculate a PAF for each individual risk factor, and we applied a population weight to each participant to account for potential nonresponse bias and undercoverage. As mentioned by Welberry et al. 2023, this approach yields the same individual PAF estimates as those estimated by Levin’s formula. It still allows us to use the bootstrap method to estimate the confidence interval in the next step.

                           	(2)

where 
i indexes the individual participant
c indexes the cognitive classifications, MCI or AD/ADRD; where n is the number of participants used in estimating the relative risk for MCI or AD/ADRD
j indexes the modifiable exposure;
xij= indicator of a risk factor j for the ith individual, 1=yes, 0=no;
RRc,j = population weighted estimate of relative risk of cognitive classification c (MCI or AD/ADRD) given exposure j;
nc= total number of individuals included in the estimation (full sample (nc=1272) when estimating PAF for AD/ADRD, MCI, and normal (nc=974) when estimating PAF for MCI;
wi=population weight for the ith individual

Welberry et al. 2023 use formula (3) to calculate the combined PAF when assuming an additive effect between risk factors:

                         (3)                


To apply the population weight to account for potential nonresponse bias or undercoverage, we modified the above formula from Welberry et al. (2023) and used formula (4) to calculate the combined PAF.

                    (4)                



Confidence Interval
The 95% confidence interval (CI) for the individual PAF and the combined PAF was estimated using the Bootstrap method. One thousand bootstrap replicate samples of size 1272 were generated by sampling with replacement from the sample observations. For each bootstrap sample, we used the same method to estimate the individual PAF (PAFb) and the combined PAF (PAFcomb_b) as described above. The bootstrap estimate of the standard error of the individual PAF or the combined PAF was estimated by the standard deviation of the PAFb or PAFcomb_b from these 1000 replications. The 95% CI was calculated as a full observed sample estimate plus or minus 1.96 times the bootstrap estimate of the standard error3.  
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eFigure 1. Flowchart
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	eTable 1. Baseline characteristics of adults ≥ 65 years old in Nueces County on the population level (weighted sample1)

	 
	Weighted (N=1272)

	Variable
	Normal
n=358
	MCI
n=616
	AD/ADRD
n=298

	Age (Median, IQR)
	69 (66,73)
	71 (68,77)
	76 (70,84)

	Sex
	
	
	

	   Male (%, 95% CI)
	38 (33,43)
	42 (38,46)
	39 (33,45)

	   Female (%, 95% CI)
	62 (57,67)
	58 (54,62)
	61 (55,67)

	Education
	
	
	

	     High School Diploma or Less (%, 95% CI)
	53 (47,58)
	70 (66,73)
	85 (81,89)

	     Some College or more (%, 95% CI)
	47 (42,53)
	30 (27,34)
	15 (11,19)

	MoCA Interview Language
	
	
	

	    English or Both (%, 95% CI)
	90 (86,93)
	85 (82,88)
	64 (59,70)

	    Spanish (%, 95% CI)
	10 (7,14)
	15 (12,18)
	36 (30,41)

	History of diabetes (%, 95% CI)
	  37 (32,42)
	46 (42,50)
	44 (38,50)

	History of heart disease (%, 95% CI)
	  13 (10,17)
	24 (21,28)
	25 (20,30)

	History of stroke (%, 95% CI)
	  9 (6,12)
	12 (9,14)
	18 (14,23)

	History of high blood pressure (%, 95% CI)
	  71 (66,75)
	  74 (71,78)
	 73 (68,78)

	Current smoker (%, 95% CI)
	   8 (5,12)
	  9 (7,12)
	 9 (6,13)

	[bookmark: _Hlk181187395]1 or more drinks per week (%, 95% CI)
	  22 (17,26)
	 19 (15,22)
	11 (7,15)


1Inverse propensity weighting methodology was employed to calibrate the study sample to Nueces County population estimates by age, sex, race, ethnicity, and education level derived from the U.S. Census Bureau 2015-2019 American Community Survey data.
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