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1.INTRODUCTION
1.1 Purpose

The purpose of this working document is to provide guidance to analysts working on ARIC
manuscripts. The collaborative document includes information about data available to ARIC
investigators, documentation sources, asuggestiongor specific types of analyses. These

suggestiongrovide a means to ensure methodological consistency agraisigcations

1.2. Available data
1.2.1. Overview

The diagram belovdepictsARIC data collection from 1987 to present (Figuge1ll). In

addition to the data collected aach visit participants are contacted via telephone semi
annually andare givera short battery of data collection forms (AFU). The cohort is also tracked
for cardiacrelated eventsand hospitalizations (ARIC cohstrveillance)The AFU and
surveillance datavere necessary fomvestigators to track the cohort in the long gap between

Visit 4 andVisith.

Comprehensive descriptions of datasets colledadngthe visits neurocognitive studyAFU,
and surveillance are found on the ARIC web site undeCitigort tab on the main menu

(https://sites.cscc.unc.edu/ari¢/
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Figurel.2.1.1.ARIC data collection from 1987 to present
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1.2.2. Datasets
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All supporting dataselocumentation, codebooksind derived data dictionarigsr closed

visits AFU, and surveillance ddtave beerposted to the study website. There are three types

of datasets:

1. Case reportdrm datasets:Data entered into thalata management syste@arolina

Data Acquisition and Reporting TQGIDARTY)y thesites orreading centes are

retrieved into a correspondin§tatistical Analysis Syste®@A$dataset. Two

accompanyinglatasets distributed with the form data includlee notelog and field

statusdatasets.These datasets includelditional information beyond the response,

such as comments or the reasons for response. The comments are added by the

data collector as needed for each questionK S R { |

helpful when trying to determine the reasons feuspicious values contained in the
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dataset.Some of thevisitcase report forms were collected during repeat vigis
quality control QQ purposes The repeat visit data may be linked to the participant

using therepeat visit form RV dataset.

2. Transfer datasetdData transferred to the ARKdordinating center@Q from either the
sites such ashe Ankle Brachial IndefABl)and Pulse Wave Velocity (PWdalta, or a
reading center/central laboratorysuch asMagnetic Resonance Imaging (Médja, and
convertedinto a corresponding SAS datasebme of the lab datasets have
corresponding repeat visit data. The repeat visit data may be linked to the participant

using the RVF dataset.

3. Derived datasets: Variabléisat have undergone transformationsych asalibrated
analytes, or new variables created from data found in eitherdhse report form

datasets or transfer datasets.

Case RepoffformDatasets

EachARIC case report form yields a correspondiataset All'paper’ versions of thease
report forms are found on the ARIC websiteder the ‘Cohort' tabprganized by the relevant
visitor phone call the form was collecteflipplemental documents for eadase report form
that contain the fieldspecific instructionsor Question by Question (QX@jay be found on the
same web page as the forms.

Each form is assigned @840 K | NI O SNJ O ®RSecimple, thailformey CovsEnt
Tracking form i§i K S Thls B dr @l@aracter codés usedor variablenames within each
dataset.For example, item #1 on the ICT form is called ICT1 in the ICT d&asedRICase

report form datasethasa codebook that contains descriptivgormation, labelsand

distributionsof each variablén the form datasets.

Transfer Data Sets

The transfer datasets are data from labs and reading ceniérste are o corresponding
WL LIS Nder QkQ@sBaeboolks and some dictionaries are created for transfer datasets to

provide additional documentation about the variables.
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Derived Data Sets

TheCC, ARIC working groups (WG), and analysts collaborate to dezated datasets. The

2 D (aad analysthave suppliegpedfications foranalysisvariablesand have reviewed and
gl t A Rl U ScRculétigr of the @ dlgreated variablesThe naming convention for all
visit-derived datasets includethe visit number embedded in the dataset naarea version
number. For instance Version 1of the derived datasefor Visit 5is[DERIVE§&nd Version 2 of
the derived dataset for Visit 6 is [DERIVE®Rjoughout the manual, thesdatasets are
NEFSNBYOSR gA0K | W1 Q S®3Id O59wL+91 1 8%
the desired visitOnly those participants who were defined as completimgvisitwill have a
record in[DERIVE. A participant is defined as completing thisit wheneither a weightfrom
thel y i K NB LJ2 ANKIomdr bdddJprédssure measuremefrom the sitting blood

LINE a 4 &R rmzaieprédent.

Anotherimportant derived datasets [STATUS##whichhas been createtbr analysts.
[STATUS##ontains a myriad ahdicatorsfor all members of the ARIC cohdi=15,792}hat
are determinedat the conclusion othe data collection fora specific visitThese indicatorare
useful for analyses accounting for attritiobhis dataset contas the leveled dementia

variables.

Severalongitudinaldatasets are created for ARIC analysts. diedyte dataset

V1 V5 ANALYTE&s7bdatcontairns analytedata from Visits B and some ancillary studies.
Another longitudinalderived datasetV2_V#CN-Asas7bdatcontainsthe neurocognitive
battery zscoresand factor scores calculated from the neurocognitive testioiected from

Visit 2onward.

The documentation foall the derived datasetssincludedon the study website unddahe
Cohort tab.These documentare updated regularly aderived datasets undergo version

changes asariables are addednd or reviewed.
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2. GENERAL METHODS SECTIONS
2.1. Study design
2.1.1.0verview

The ARIC Study ipeospective cohort study investigating the etiology of atherosclerotic

disease in a middiaged, predominantly biracial populatioA.detailed study design

description has been publishéd’he cohort was selected by probability sampling in four U.S.
commurities, Forsyth County, NC; Jackson, MS; northwestern suburbs of Minneapolis, MN; and
Washington County, MDn Jackson only African Americans were recruited whereas in the

other sites the racial composition of the cohort reflected that of the commurityt 9871989,

15,792 men and women aged-68 attended the baseline clinic examinatidnsit 1). There

were three subsequent visits at approximately thwgsar intervalsVisit 2 in 19901992; Visit 3

in 19931995;Visit 4 in 19961998) followed byisit 5in 201:2013and Visit 6 in 201-2017.
Participants have been contacted annually (sammually beginning in 2012) since baseline, to

obtain information about hospitalizations and for additional data collection.

The ARIC Study protocol was approved byitisgtutional review board of each participating

siteand informed consent was obtained from participants at each visit.
References

(1) The ARIC investigatofBhe Atherosclerosis Risk in Communities (AUIGY: design
and objectivesAmerican Journal of Epidemiolod®89;129(4):68+02.

2.1.2 Neurocognitive Study

The ARIC Neurocognitive Study (ARIC Wa&Sitegrated operationally with the ARIC

examinationat Visit 5 Its overall objectives are to deteine the prevalence of cognitive

impairments and the associations of Mifé vascular risk factors and markers with laliée

cognitive impairments and cognitive change. Genetic markers and cerebral imaging features are

also studied. Participants are ited for exams in clinic or in their homes or let@gm care

(LTC) facilities. Those who cannot be examined in person are assessed by telephone. Additional
AYF2NXYEGAZ2Y Fo2dzi LI NODAOALI yGQa O23yAdGADS | yR
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necesary. Some participants are invited for further evaluatiooludingmagneticresonance
imaging(MR). An expert committee reviews data and classifiesidatia, mild cognitive

impairment MC)), and their subtypes.

ARIC Cohort Visitfarticipants were selected to Stages 2/3 under a stratified random sampling

plan designed to oversample for participants with evidence of cognitive impairment

Oal GeLIAOlrteéuvd 5SGIrAfa 2F GKS aStSOGAz2y LINROSa
Manual 17. In brief, 100% of atypical participante.low Mini-Mental States ExanMMSEB

score oralow Zscorewithin acognitive domain and definite cognitive declje well as 100%

of ARIC Brain MRI participants were invited to Stage 2. A randomesafriple remaining

participants was also invited. Sampling fractions varieditgt Yy R | 3S 3INR dzLJ 6fynzx
and were selected to achieve a sample size of 2000 participants. The final sampling fractions

are provided below:

Table2.1.2.1.Samplingfractions
Age Group
Site
<80 XYy n
Forsyth 0.18 0.36
Jackson 0.65 1.0
Minneapolis 0.23 0.46
Washington 0.39 0.78

Since participants in the resulting sample are not equally representative of individuals
participating in ARI@t Visit 5the CC has calculated weights that take into account the
probability of selectiorf[V5_V11 MRI_DERSAMWTL The sampling weightsethe product
of a base weighffV5_V11_MRI_DERBASEWT)land an adjustment for refusal
([Vv5_V11_MRI_DERREFADJ1The base weighsthe inverse of the proportion of
participants completing clinic visits who were selected to Stagé@ weights were normalized
to the number of participants completing clinic visithie adjustment for refusas the inverse
of the site-specific probabilitypf completingan examthough analysts may choose to-re

calculate to account fonformative failire to complete the visit.
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2.2. Laboratory Analyte Measurements Advanced Remarch and Diagnostic Laboratory

(University of Minnesotay, Visits 5 through 7
2.2.1.Thryoid 8mulating Hormone, TSH (mIU&.YVisit 5

Thryoid Stimulating Hormonél' SHwas measured in serum using a sandwich immunoassay
method on the Roche Elecsys 2010 Analyzer (Roche Diagnostics, Indianapolis, IN) using a
sandwich immunoassay methoB@che Diagnostigdn the first incubation, the patigrsample

is mixed with a biotinylated monoclonal TSpkcific antibody and a monoclonal F§bécific
antibody labeled with a ruthenium complex to form a sandwich comexing the second
incubation, streptavidircoated microparticles are added, and thengplex becomes bound to
the solid phase via interaction of biotin and streptavidihe microparticles are then captured
magnetically and unbound material is removed. Application of a voltage to the electrode then
induces chemiluminescent emission whiclmisasured by a photomultiplier. The amount of
light produced is directly proportional to the amount of TSH in the sanijleinter-assay
coefficiens of variation(C\6) of the methodare 7.6% at a concentration of 0.195 mIU/L and

4.5% at a&oncentration of 1.98 mIU/L
2.2.2.Thyroxine (free), fT4 (ng/ilt, Visit 5

Thyroxine (free) was measured in serum on a Roche Elecsys 2010 Arbytrer Diagnostics,
Indianapolis, INusing a competition immunoassay methé&b¢he Diagnostigsin the first
incubation,the patient sample is mixed with ¥gpecific antibody labeled with a ruthenium
complex. Biotinylated T4 and streptavieinated microparticles are added during the second
incubation.The stilifree binding sites of the labeled abbdy become occupied, with formation
of an antibodyhapten complex. The entire complex becomes bound to the solid phase via
interaction of biotin and streptavidinthe microparticles are then captured magnetically and
unbound material is removedpplicaton of a voltage to the electrode then induces
chemiluminescent emission which is measured by a photoptier. The amount of light
produced is inversely proportional to the amount of T4 in the sampleinteeassayC\éfor

the methodare 4.2% at a corentration of 1.22 ng/dL and 4.5% at a concentration of 2.84

ng/dL
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2.2.3.Triiodothyronine, T3 (ng/dig Visit 5

Triiodothyronine (T3) was measured in serum on a Roche Elecsys 2010 Analyzer (Roche
Diagnostics, Indianapolis, IN) usingoenpetition immunoassay method (Roche Diagnostics).
Bound T3 is released from the binding proteins in the samplednyilBio-1-naphthalene
sulfonic acidln the first incubation, T3 in the patient sample reacts witksp8cific antibody
labeled with a rubenium complexBiotinylated T3 and streptavidicoated microparticles are
added during the second incubatiohhe stilifree binding sites of the labeled antibody become
occupied, with formation of an antibodyapten complex. The entire complex becomesiihd
to the solid phase via interaction of biotin and streptavidihe microparticles are then
captured magnetically and unbound material is removed. Application of a voltage to the
electrode then induces chemiluminescent emission which is measured bytarpiiltiplier.

The amount of light produced is inversely proportional to the amount of T3 in the saiie.
inter-assayC\sfor the methodare 7.2% at a concentration of 121 ng/dL and 5.4% at a

concentration of 354 ng/dL
2.2.4.Thyroid peroxidse antibog, anttTPO (IU/mLg Visit 5

Thyroid peroxidase antibody (afitPO) is measured in serum or plasma on a Roche Elecsys
2010 Analyzer (Roche Diagnostics, Indianapolis, IN) using a competition immunoassay method
(Roche Diagnosticdh the first incubation, the patient sample is mixed with afiG

antibodies labeled with a ruthenium complaiotinylated TPO and streptavidaoated
microparticles are added during the second incubatibme antiTPO antibodies in the sample
compete wth the rutheniumlabeled an#TPO antibodies for the biotinylated TPO antigen. The
entire complex becomes bound to the solid phaseimteraction of biotin and streptavidi.he
micropatrticles are then captured magnetically amtbound substance is remed. Application

of a voltage to the electrode then induces chemiluminescent emission which is measured by a
photomultiplier. The amount of light produced is inversely proportional to the amount of anti
TPO in the sample. The CV for the method is 10.2%naentrations below the assay caff

(34 1U/mL) and 6.0% for concentrations above the assapftut

2.2.5.HbAlc (%9 Visits 5 through 7
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HbAlc was measured in EDTA whole blood on the Tosoh HPLC Glycohemoglobin Analyzer
(Tosoh Medics, Inc., San Frangj$€A) using an automated high performance liquid
chromatography methodCalibration of this method is evaluated utilizing standard values
derived by the National Glycohemoglobin Standardization Program (NG#Hgaboratory CV
was 1.9%at Visit 5. At Visit 6 and Visit e laboratoryinter-assayC\6were 1.16%at a mean
HbAlc value of 34% and).55%at a mean HbAlc value of 10.11%

2.2.6. Creatinine, Serum (mg/di.Yisits 5 through 7

Creatinine was measured in serum on a Roche Madvi@hemistry Analyzer (Roche
Diagnostics, Indianapolis, IN) using a creatinase enzymatic method (Roche Diaghoshiss
enzymatic method creatinine is converted to creatine under the activity of creatininase.
Creatine is themacted upon by creatinag®e form sarcosine and urea. Sarcosine oxidase
converts sarcosine to glycine and hydrogen peroxide, and the hydrogen peroxide reacts with a
chromophore in the presence of peroxidase to produce a colored product that is measured at
546 nm (secondary wavelgth = 700 nm). This is an endpoint reaction that agrees well with
recognizechigh-performance liquid chromatography (HPLC) methods, and has the advantage
over Jaffe picric acidased methods that are susceptible to interferences froon-creatinine
chromogens. The CV for the method svA.3%at Visit 5. At Visit 6 and Visit fielaboratory
inter-assayC\6were 2.9% at a mean concentration of 0.835 mg/dL and 2.8% at a mean

concentration of 3.93 mg/dL
2.2.7.Cystatin C (mg/dLlg) Visits5 through 7

Cystatin C was measured in serum using Gentian Cystatin C ré@geian AS, Moss, Norway)
on the Roche Modular P Chemistry analyateYisit 5 andhe Roche Gbas 6000 chemistry
analyzerat Visit 6 and Visit fRoche Diagnostickdianapolis, IN)Serum sample from human is
mixed with Gentian Cystatin C immunoparticles. Cystatin C from the sample ar@yatdtin C
from the immunoparticles aggregates. The complex particles created absorb light, and by
turbidimetry the absorptioris related to Cystatin C concentration via interpolation on an
established standard calibration curvine laboratory inteilassay C¥are4.3% at a value of

0.75 mg/L and 3.2% at a value of 3.83 mg/L
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2.2.8.Uric Acid, Serurfmg/dL)¢ Visit 5

Uric acid wasneasured in serum using an enzymatic colorimetric assay kit and read on the
Roche Modular P Chemistry analyzer (Roche Diagnostics, Indianapolis, IN). In this method uric
acid is oxidized by uricase to produce allantoin, (X0@ peroxide. Then the peroxagroduced

from this reaction is acted upon by peroxidase in the presenceamhihophenazone and TOOS
(N-ethyN-(2-hydroxy-3-sulfopropyl}3-methylaniline) to produce a red quoneimine dye end
product.It is a twapoint, endpoint reaction, with measureent occurring at 546 nm

(secondary wavelength 700 nnihe laboratory intelassay CV is 1.9% at a mean concentration

of 4.6 mg/dL and 1.6% at a mean concentration of 8.9 mg/dL
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2.2.9.Urine AlbumirgUMALI(mg/L)¢ Visits 5 through 7

At Visit 5, urine albumin was measuresing an immunoturbisnetric method on the ProSpec
nephelometic analyzer (Dade Behring GMB#arburg, Germany)A solution of rabb#derived
anti-human albumin is incubated with the urine specim@n.immunocomplex forms between
the antibody and the albumimithe specimen, resulting in an increase in light scatter. The
higher the concentration of albumin, the more intense the degree of light scattez.albumin
concentration of the test specimen determined by comparing its light scatter to that
observed using known standards in a calibration cufe laboratory intelassay CV is 6.9% at

a mean concentration of 19 mg/L and 2.2% at a mean concentration of 127 mg/L

At Visit 6 and Visit 7 rine albumin wasneasured using an immunoturbidimetric method

the RocheCobas 600@hemistryanalyzer (Roche Diagnostics, Indianapolis, ANi-albumin
antibodies react with the antigen in the sample to form antigen/antibody complexes which,
following aggltination, are measured turbidimetrically. This method has been standardized
against tle reference preparation of thinstitute for Refeence Materials and Measurements
BCR470/CRM4 Reference Preparain for Proteins in Human Seruifihe laboratory inter
assay C¥are4.0% at a mean concentration @b.7mg/L and 21% & a mean concentration of

117.7mgl/L.
2.2.10.Urine Creatinine (mg/dlg)Visits 5 through 7

At Visit 5, ceatinine was measured in urine on a Roche Modular P Chemistry AnatyZisit 5

and aRocheCobas 600@hemistry aalyzerat Visit 6 and Visit fRoche Diagnostics,

Indianapolis, IN) using a creatinase enzymatic method (Roche Diagnostics). In this enzymatic
method creatinine is converted to creatine under the activity refatininase Creatine is then

acted upon by creatinase to form sarcosine and urea. Sarcosine oxidase converts sarcosine to
glycine and hydrogen peroxide, and the hydrogen peroxide reacts with a chromophore in the
presence of peroxidase to produce a coloprdduct that is measured at 546 nm (secondary
wavelength = 700 nmYhis is an endpoint reaction that agrees well with recognized HPLC
methods, and has the advantage over Jaffe picric-bagkd methods that are susceptible to

interferences from norcreatinine chromogens. The laboratoirter-assayCV at Visit 5 was
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4.3% at a concentration of 18.38g/dL and 1.5% at a concentration of 96r&@/dL At Visit 6
and Visit 7 thdaboratory interassay C¥weae 4.5% at a mean concentration @6.8mg/L and

2.6% d a mean concentration of 88rhg/L.
2.2.11.Urine Albumin/creatinine RatitdtUMALCR (mg/g &g Visits 5 through 7

The urine albumin/creatinine ratio was determined by dividing urinary albumin (mg/L) by

creatinine (mg/dL) and multiplying by 0.01 to obtain mg of albumin/g of creatinine
2.2.12.Vitamin B12 (pg/mLq Visit 5

Vitamin B12 was measured in serum using a direct chemiluminescent competitive
immunoassay method on the Roche Elecsys Zidlyzer Roche Diagnostics, Indianapolis).IN
The sample is first incubatedtwithe vitamin B12 pretreatment 1 and pretreatment 2 during
which bound vitamin B12 is releaséithe pretreatedsample is then incubated with the
ruthenium labeled intrinsic fetor and a vitamin B1Binding protein complex is formed, the
amount of which is dependent upon the analyte concentration in the sardfter addition of
streptavidincoated microparticles and vitamin B12 labeled with biotin, the-gtittant sites of

the ruthenium labeled intrinsic factor become occupied, with formation of a ruthenium labeled
intrinsic factorvitamin B12 biotin complex. The entire complex becomes bound to the solid
phase via interaction of biotin and streptavidin. The reaction mixtuesisrated into the
measuring cell where the microparticles are magnetically captured onto the surface of the
electrode. Unbound substances are then removed with ProCell. Application of a voltage to the
electrode then induces chemiluminescent emission wisameasured by a photomultiplier.
Results are determined via a calibration curve which isunsent-specifically generated by 2
point calibration and a master curve provided via the reagent barcode.laboratory CV is

7.39% at a@oncentration of 469 pg/mL and 8.32% at a concentration of 258 pg/mL
2.2.13.Glucose (mg/dLq Visits 5 through 7

Glucose was measured in serloypthe Roche hexokinase method a Roche Cobas 6000
chemistry analyzefRoche Diagnostics, Indianapolis,. IN)this enzymatic method, glucose is
converted to glucos&-phosphate by hexokinase in the presence of ATP. Glegps®sphate
dehydrogenase then converts the@=P to gluconates-P in the presence of NADP. The
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resulting increase in absorbance as NADBdsced to NADPH is measured at 340 nm. The
method is calibrated and checked quarterly against Standard Reference Materiab865
National Institute of Standards and Technology (NIST) traceable to thel&fi&five method
for glucose bysotope Diution Mass Spectroscopy (IDM3he laboratory intelassay C¥are

1.3% at a mean concentration of 97.2 mg/dL and 1.8% at a mean concentration of 223.3 mg/dL.
2.2.14 Fructosamine (umoljLg Visits 5 through 7

Frucbsamine was measured in serwn the Roche Cobas 6000 Analyzer (Roche Diagnostics
Indianapolis, INusing a colorimetric asséased on the ability of ketoamines to reduce
nitrotetrazoliumblue (NBT) to formazan in an alkaline solutidbhe rate of formabn of

formazan is directly proportional to the concentration of fructosamine. Uricase serves to
eliminate uric acid interference and detergent eliminates matrix effects. The rate of reaction is
measured photometrically at 546 nm. The laboratory iraesy C\$ are3.2% ata

concentration 0220 umol/L and 2.0% at concentration oB98 umol/L
2.2.15 Glycated albumin (%) Visits 5 through 7

Glyated albumin and total albumin wemeasured in serum by an enzymatic, endpoint

reaction on the Roche Cobas 60fiEmistryanalyzer (Roche Dgaostics, Indianapolis, JNThis

is an open channel test using Asahi Kasei Pharma Corporation reagents (Tokyo, Japan). Two
tests are performed on e specimen: glycated albumin and total aloumin. These two values
are reported along with the calculated glycated albumin percentage. Glycated albumin is
measured in a mukenzyme, stepwise reaction. First, ketoamine oxidase (KAOD) eliminates
endogenous lycated amino acids. Then, an albursipecific protease converts glycated

albumin to glycated amino acids, and these react with the KAOD, producing hydrogen peroxide.
In the presence of peroxidase, the hydrogen peroxide reacts wiimdnoantipyrine to

produce a visible chromogen whose intensity is directly proportional to the concentration of
glycated albumin. The primary measuring wavelength is 546 nm and the secondary wavelength
is 700 nm. It is a twpoint, endpoint reaction. Total albumin is detern@d by first treating the
specimen with a solution to treat SH groups and convert reduced albumin to oxidized albumin.

Bromcresol purple is atédand a blue conjugate is formed. The intensity of the color is directly
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proportional to the total albumin conceration. The primary measuring wavelength is 600 nm
and the secondary wavelength is 660 nm. It is a-pemt, endpoint reaction.The calculation
of glycated albumin percentage on the Cobas 6000 also incorporates a correction for

methodologic deviation iim the HPLC technique. The formula is:
[((GALB/AALB) / 1.14) * 100] + 2.9 = GALB %.

This formula is loaded into the Cobas 6000 ghydated albumirautomatically calculated and
reportedin units of percent (%)hen both tests are performed on a singleespnen. The
laboratory interassay C¥for the glycated albumin measurement &&% at a mean
concentration of 0.45 g/dL and 2.8% at a mean concentration of 1.64 Gdllaboratory inter
assay C¥for the albumin measurement aB20% at a mean concentian of 3.94g/dL and

2.4% at a mean concentration df45g/dL.
2.2.16 1,5Anhydroglucitol (ug/mLg Visits 5 through 7

1,5AG wasneasured in serum on the Rocli®bas 6000 chemistrynalyzer (Roche Diagnostics,
Indianapolis, INysing GlycoMark reagen&(ycoMarknc, New York, NYIJirst the sample is
pretreated by glucokinase (GK) to convert glucose to glucqee6phate in the presence of
adenosine triphosphate (ATP), pyruvate kinase (PK) and phosphoenol pyruvate (PEP). The
purpose of thigeaction is to alter glucose so it can not react in the primary assay f&&@,5
Then pyranose oxidase oxidizes the second hydroxyl edrihgdroglucitol. The amount of
hydrogen peroxide generated in this reaction is directly related to serur\G,Eonentrations
and is detected by colorimetry using peroxidaskelaboratoryinter-assay C¥are0.9% at a

concentration of 18.0 ug/mL and 9.7% at a concentration of 3.8 ug/mL.
2.2.17 Beta2-Microglobulin (mg/L}, Visits 5 through 7

Beta2-Microglobulin wasletermined immunoturbidimetrically in serum usitite Roche Cobas
6000 chemistry malyzer Roche Diagnostics, Indianapolis). IDNatexbound anti*2-
microglobulin antibodies react with antigen from the sample to form antigen/antibody
complexes which areedermined turbidimetrically after agglutinatiofhelaboratoryinter-

assay CVs are 3.2% at a concentration of 1.63 mg/L and 4.386ratentration of 0.6 mg/L.
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2.2.18 Magnesium (mg/dL§ Visits 6 and 7

Magnesium was measured in serwsing a colorimetric methodn the Roche Coba$60
chemistry analyzeiRoche Diagnostics, Indianapolis).IlNhe method is based on the reaction

of magnesium with xylidyl blue in alkaline solution containing EGTA to masiaktium in the
sample. In alkaline solution, magnesium forms a purple complex with xylidyl blue, diazonium
salt. The magnesium concentration is measured photometrically via the decrease in the xylidyl
blue absorbanceThe laboratory intelassay C¥are 3.5% at a concentration of 1.82 mg/dL and

1.9% at a concentration of 3.44 mg/dL.
2.2.19 Potassiumrgmol/L) ¢ Visits 6 and 7

Potassiumwasmeasured in serurby an indirect iorselective electrode (ISE) method on the
Roche Cobads0®0 chemistry analyz€Rocle Diagnosticdndianapolis, IN). A 1:31 dilution of

the sample is prepared by the analyzer and aspirated into the electrode chamber.-An lon
Selective Electrode (ISE) makes use of the unique properties of certain membrane materials to
develop an electrical potential (et#omotive force, EMF) for the measurements of ions in
solution. The electrode has a selective membrane in contact with both the test solution and an
internal filling solution. The internal filling solution contains the test ion at a fixed
concentration.Due tothe particular nature of the membrane, the test ions will closely

associate with the membrane on each side. The membrane EMF is determined by the
difference in concentration of the test ion in the test solution and the internal filling solution
The &boratory interassay CVs are 1.3% at a mean concentratigh5&mmol/L and 2.0% at a

mean concentration 08.24 mmol/L
2.2.2Q Aspartate Aminotransferase (U/g Visits 5 through 7

Aspartate Aminotransferase (AS¥asmeasured in serum using a kinetate reactionmethod
onthe Roche Cobas 60@bemistry analyzeiRoche Diagnosticthdianapolis, IN AST activity

is determined by a modification of the method recommended by the International Federation
of Clinical Chemistry (IFCC). AST catalyzes the reaction okelolgdutarate with kaspartate

to form L-glutamate and oxaloacetate. Under the actiof malate dehydrogenase (MDH),

oxaloacetate converts to malate, and NADH is oxidized to NAD. The decrease in absorbance of
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NADH, measured at 340 nm (secondary wavelength = 700 nm), is directly proportional to the
serum activity of AST. Theboratoryinter-assay CVare 2.4% at a concentration of 21 U/L and

3.3% at a concentration of 141 U/L.
2.2.21 Alanine Aminotransferase (U/t Visits 5 through 7

Alanine Aminotransferase (AlWasmeasured in serum using a kinetic rate reactmethodon

the Roche Cobas 60@bemistry analyzeiRoche Diagnosticthdianapolis, IIN ALT catalyzes

the reaction of alph&etoglutarate with kalanine to form tglutamate and pyruvate. Under the
action of LDH, pyruvate converts to lactate, and NADH is converted to NAD. The decrease in
absorbance of NADH, measured at 340 nm (secondarglesmgth is 700 nm), is directly
proportional to the serum activity of ALT. Tladoratoryinter-assay CVs are 2.4% at a

concentration of 21 U/L and 2.0&b a concentration of 133 U/L.
2.2.22 GammaGlutamyltransferasel/L) ¢ Visits 5 through 7

GammaGlutamyltransferase (GGTWas measured in seruby a kinetic rate reactiomethod
onthe Roche Cobas 60@Demistry analyzeiRoche Diagnosticihdianapolis, IN In the
presence of glycylglycinesgammaglutamyt3-carboxy4-nitroanilide is converted by GGT te 5
amino-2-nitrobenzoate and igammaglutamytglycylglycine. The rate of colored product
formation is directly related to the amount of GGT in the specimen, and the rate of its
appearance is easured at 415 nm (secondary wavelength 700 rirhg laboratory inteiassay

C\s are2.0% at a mean concentration of 25 U/L and 1.7% at a mean concentration of 174 U/L.
2.2.23 Hemoglobin (g/dL{ Visits 6 and 7

Hemoglobin was measured in EDTA whole bldad had been previously frozen for up to 9
weeks*using a Sysmex X800i (Sysmex Ameas, Inc., Lincolnshire,)IlThe Sysmex XIB00i is

a quantitative automated hematology analyzer fowvitrodiagnostic use for determining 21
hematological parametersdemoglobinis converted to SL-8emoglobinand read

photometrically.The laboratory intelassay C¥are 0.8% at a mean concentration 6f73 g/dL
and0.6% at a mean concentration @6.95 g/dLIn a pilot study, hemoglobin was measured in
previously frozen samples stored for 15 or 30 days as part of a complete blood count (CBC) and

compared to measurements made in fresh blood samples. While the instrument provided

ARIC_Manual_30_220919.pdf Page 26



values for most CBC parameters)yothe hemoglobin measurement was stable over time.

Other CBC parameters were far less reliable when measured in these frozen samples.

*Time frozen for the whole blood vials ranged from 1 to 63 days (mean = 13.7 days; median = 13 days; standard
deviation= 8.4 days). So, time frozen of "up to 9 weeks" is noted in the assay description, even though that does
not reflect the majority of samples.

References

(1) Tang O, Selvin E, Arends V, Saenger A.-&mortstability of hematologic parameters in
frozen wholeblood. Journal of Applied Laboratory Medicir#919;4(3):412114.

2.3. Laboratory Analyte Measurements Atherosclerosis Clinical Research Laboratory (ACRL)

¢ Visits 5 through 7

2.3.1.Complete Blood CountVisit 5

Instrument: ABX Horiba Diagstics MICROS 40S
Test: Complete Blood Count

Method: A fully automated hematology analyzerused for irvitro diagnostics testing of
whole blood specimenglatelet-rich plasmaRRPsamplesand whole blood
component concentrateshe instrument implements both impedance
technology and spectrophotometry to determine a Complete Blood CTIBC)
with 3-part differential. The 16 parameters are determined with a microsampling

of only 1QuL. The Mcros 60 can analyze approximately 55 samples per hour.
2.3.2.Cholesterot Visits 5 through 7
Instrument: Beckman Olympus AU400 Series
Test: Cholesterol (mg/dL)

Method: Enzymatic. Colorimetric. Cholesterol esters in serum are hydrolyzed
cholesterol esterase (CHEhe free cholesterol produced is oxidized by
cholesterol oxidase (CHO) to choldstn-3-one with the simultaneous
production of hydrogen peroxide (H202), which oxidatively couples with 4

aminoantipyrine and phenol in the @sence of peroxidase to yield a
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chromophore. The red quinonimine dye formed can be measured

spectrophotometrically at 540/600 nm as an increase in absorbance.

2.3.3.Triglycerideg Visits 5 through 7

Instrument:

Test:

Method:

Beckman Olympus AU400 Series
Triglyerides (mg/dL)

Enzymatic. Color without GBw/SB. This Olympus Triglyceride procedure is based
on a series of coupled enzymatic reactions. The triglycerides in the sample are
hydrolyzed by a combination of microbial lipases to give glycerol anddeittig.

The glycerol is phosphorylated by adenosine triphosphate (ATP) in the presence
of glycerol kinase (GK) to produce glycegihosphate. The glycer@

phosphate is oxidized by molecular oxygen in the presence of glycerol phosphate
oxidase (GPO) goroduce hydrogen peroxide (H202) and dihydroxyacetone
phosphate. The formed H202 reacts witainophenazone and N,-bls(4
sulfobutyl}3,5-dimethylaniline, disodium salt (MADB) in the presence of
peroxidase (POD) to produce a chromophore, which is re&8@800 nm. The
increase in absorbance at 660/800 nm is proportional to the triglyceride content

of the sample.

2.3.4.High Density Lipoprotein Cholestegdlisits 5 through 7

Instrument:

Test:

Method:

Beckman Olympus AU400 Series
High Density Lipoprotein (HER) Cholesterol (mg/dL)

Direct (Homogenous) HDL. The HDL Ultra Cholesterol assay is a homogenous
method for directly measuring HBI concentrations in serum or plasma without
the need for any offime pretreatment or centrifugation steps. The assay
comprised of two distinct phases. In phase one, free cholesterol iFHi2Ia
lipoproteins is solubilized and consumed by cholesterol oxidase, peroxidase, and
N, NBis (4sulfobutylym-toluidine disodium salt (DSBmT) to generate a colorless

end product.In phase two, a unique detergent selectively solubilizes-HDL
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lipoproteins. The HDL cholesterol is released for reaction with cholesterol
esterase, cholesterol oxidase, and a chromogen system to yield a blue color
complex, which can be measured bichromaticat 600/700nm. The resulting
increase in absorbance is directly proportional to the iDdoncentration in the

sample.
2.3.5.Low Density Lipoprotein Cholestef@élculated; Visits 5 through 7
Instrument: Beckman Olympus AU400 Series
Test: LowDensity Lipoprotein (LDL) Cholesterol, Calculated (mg/dL)

Method: Freidwald Formula. The Freidwald Formula is used to calculate the LDL
cholesterol. The formula is: [Li8hol] = [Total chol [HDLchol]- ([TG]/5) the
guotient ([TG]/5) is used as an estate of very lowdensity lipoprotein (VLDL)
cholesterol concentration. It assumes, first, that virtually all the plasma TG is
carried on VLDL, and second, that the TG, cholesterol ratio of VLDL is constant at

about 5:1.
2.3.6. NorHigh-Density Lipoproteint®lesterol, Calculated Visits 5 through 7
Instrument. Beckman Olympus AU400 Series
Test: NonHighDensity Lipoprotein (noiiDL-C) Cholesterol, Calculated (mg/dL)

Method: Calculation. NotHDL=C is calculated as total cholesterol minus HDL. The addition
of non-HDL:C to the lipid panel reflects the recognition of this calculated value as
a predictive factor in cardiovascular disease based on the National Cholesterol
Education Il studies. The reference ranges for-H@-C are based on National
CholesteroEducation Il guidelines: Desirable: < 130 mg/dL Borderline high: 139
159 mg/dL High: 16089 mg/dL Very high: > or = 190 mg/dL

2.3.7. Glucose Visit 5
Instrument. Beckman Olympus AU400 Series

Test: Glucose (mg/dL) (v5 only for ACRL)
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Method: Enzymaticln this Beckman Coulter procedure, glucose is phosphorylated by
hexokinase (HK) in the presence of adenosine triphosphate (ATP) and
magnesium ions to produce gluce8ghosphate (&-P) and adenosine
diphosphate (ADP). Glucesephosphate dehydrogenase (B®H) specifically
oxidizes &-P to 6phosphogluconate with the concurrent reduction of
nicotinamide adenine dinucleotide (NAD+) to nicotinamide adenine dinucleotide,
reduced (NADH). For the AU400 the change in absorbance at 340/380 nm is
proportional tothe amount of glucose present in the sample. For the AU480 the
change in absorbance at 340/660 nm is proportional to the amount of glucose

present in the sample.
2.3.8 HighSensitivityGReactive Protein Visits 5 through 7
Instrument: Beckman Olympus A00
Test: hs CReactive Protein (mg/L)

Method: Greactive protein is measured by latex particle enhanced immunoturbidimetric
assay. Latex particles coated with antibody specific to human CRP aggregate in
the presence of CRP from the sample formmgiune complexes. The immune
complexes cause an increase in light scattering which is proportional to the
concentration of CRP in the serum. The light scattering is measured by reading
turbidity at 572 nm. The sample CRP concentration is determined versus

dilutions of a CRP standard of known concentratBDTA plasma was used.
2.3.9 Insuling Visits 5 through 7
Instrument: Roche Cobas e411
Test: Insulin (LU/mL) (v5)
Conversion Factors:
>!' kY[ E codnp ' LIY2f k]

LYY2tk[ E ndémnn I >! kY]
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Method:

ImmunoassayElectrochemiluminescence (ECLIA) sandwich principle. A
biotinylated monoclonal insulispecific antibody and a monoclonal insulin
specific antibody labeled with a ruthenium complex form a sandwich complex.
After addition of streptavidircoatedmicroparticles, the complex becomes
bound to the solid phase via interaction of biotin and streptavidine reaction
mixture is aspirated into the measuring cell where the microparticles are
magnetically captured onto the surface of the electrode. Unlibaabstances
are then removed with ProCell. Application of a voltage to the electrode then
induces chemiluminescent emission which is measured by a photomultiplier.
Results are determined via a calibration curve which is instrurapatifically
generated ly 2-point calibration and a master curve provided via the reagent

barcode.

2.310. Ntermind ProBrain Natriuretic Peptide Visits 5 through 7

Instrument:

Test:

Roche Cobas e411

NT-proBNP (pg/mL)

Conversion Factors:

Method:

pmol/L x 8.457 = pg/mL
pg/mL x 0.118& pmol/L

Immunoassay. Electrochemiluminescence immunoassay (ECLIA) Sandwich
principle. A biotinylated monoclonal N0foBNPRspecific antibody and a
monoclonal NIproBNPRspecific antibody labeled with a ruthenium complex a
form a sandwich complexfter addition of streptavidircoated microparticles,
the complex becomes bound to the solid phase via interaction of biotin and
streptavidin The microparticles are magnetically captured onto the surface of
the electrode. Unbound substances are then renmwath ProCell inducing a

chemiluminescent emission which is measured by a photomultiplier. Results are
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determined via a calibration curve which is instrumspecifically generated by

2-point calibration and a master curve provided via the reagent barcode
2.3.11. High Sensitiv@ardiacTroponin k Visits 5 through 7
Instrument: Abbott ARCHITECT i2000SR
Test: hs Troponin | (ng/L)

Method: The ARCHITECT STAT High Sensitive Tréamsay is a chemiluminescent
microparticle immunoassay (CMIA) for theantitative determination of cardiac
troponin | (cTnl) in human plasma and serum on the ARCHITECT i System with

STAT protocol capability. EDTA plasma was used.
2.3.12 High Sensitiv€ardiacTroponin T¢ Visits 5 through 7
Instrument: Roche Cobas e411
Teg: hs Troponin T (pg/mL)

Method: Sandwich principle. Chemiluminescent. A biotinylated monoclonaicantiiac
troponin Tspecific antibody and a monoclonal anéirdiac troponin Bpecific
antibody labeled with a ruthenium complex reaction to forresadwich
complex. After addition of streptavidicoated microparticles, the complex
becomes bound to the solid phase via interaction of biotin and streptavidin.
Microparticles are magnetically captured onto the surface of the electrode.
Results are determid via a calibration curve which is instrumesptecifically
generated by oint calibration and a master curve-8int calibration)

provided via the reagent barcode.
2.3.13. Testosterone Visits 5 through 7
Instrument:  Abbott ARCHITECT i2000SR

Test: Testosterone (ng/dL)
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Method:

The ARCHITECT Testosterone assay is a Chemiluminescent microparticle
Immunoassay (CMIA) for the quantitative determination of testosterone in

human serum and plasma. EDTA plasma was used.

2.3.14. Sex Hormone Binding GlobglWisits 5 through 7

Instrument:

Test:

Method:

Abbott ARCHITECT i2000SR
SHBG (nmol/L)

The ARCHITECT Sex Hormone Binding Globulin (SHBG) assay is a
Chemiluminescent microparticle Immunoassay (CMIA) for the quantitative
determination of SHBG in human serundgslasmaEDTA plasma was usétis
a two-step immunoassay to determine the presence of SHBG using the
chemiluminescent technology with flexible assay protocols referred to as

Chemiflex.

2.3.15. Dehydroepiandrosterone Sulfgteisits 5 through 7

Instrument:

Test:

Method:

Abbott ARCHITECT i2000SR
DHEAS (ug/dL)

The ARCHITECT Dehydroepiandrosterone Sulfate, S assay is a Chemiluminescent
microparticle Immunoassay (CMIA) for the quantitatitermination of DHE/

in human serum and plasma. EDTA plasma was used.

2.3.16. GalectiB ¢ Visits 5 through 7

Instrument:

Test:

Method:

Abbott ARCHITECT i2000SR
Galectin3 (ng/mL)

The ARCHITECT Gale8tmssay is a Chemiluminescent microparticle
Immunoassay (CMIA) for the quantitative determination of DHEA in human

serum and plasma. EDTA plasma was used.

2.3.17. Growth Differentiation Factdb ¢ Visits 6 and 7

Instrument:

Roche Cobas e411
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Test: Growth Differentiation Factel5 (GDFL5) (pg/mL) (v6& v7).

Method: Sandwich principle. Electrochemiluminescence Immunoassay (ECLIA). A
guantitative determination of Growth Differentiation Factdb (GDFL5)

currently limited by Federal (United States) law to investigational use.
2.4. Echoc Visits 5 and 7

Design and methods of echocardiography in ARIC Visit 5 have been previously dé'scribed.

Briefly, measurements of participants attending Visit 5 &iigit 7 were obtained by certified

study sonographers using uniform imaging equipment and image acquisitiocpls. Studies

were acquired digitally and sent to the Echocardiography Reading Center at the Brigham and
22YSyQa | 2aLAGHE Y 6KSNB ljdzZ yGAGrGABS YSI adz2NB &
analysts and independently oveead by staff echocardiogphers with both readers blinded to

clinical information.

[ STU OSYUNROdzZ I NJ o[ +0 @2f dzySa 6SNB Ol f OdzZf | 4GSR
apical 4 and 2 chamber views. LV ejection fraction (LVEF) was derived from volumes in the
standardmanner. LV dimensions and wall thickness were measured from the parasternal long

axis view according to the recommendations of the American Society of Echocardiography

(ASEY.LV mass was calculated from LV linear dimensions and indexed to body surtacésare

as recommended by ASE guidelines. LV hypertrophy (LVH) was defined as LV mass indexed to
body surface area (LV mass index, LVMi) >115 ig/men or >95 g/rhin women. Relative wall

thickness (RWT) was calculated from LV-éiadtolic dimension angosterior wall thickness.

[ STOG FGNRFE O6[!' 0 @2fdzYS 41 a4 YSIFad2NBR o0& (KS dz
and 2chamber views at an enslystolic frame preceding mitral valve opening and was indexed

to body surface area to derive LA volumdar (LAVi). Early (E wave) and late (A wave)

transmittal velocities were measured by pulsed wave Doppler, and the peak early diastolic
fFGSNIFE FyR aSLIGFE YAGNIf | yydz | NI NBfFEIFIGAZ2Y
imaging, both from the apal 4chamberview’9 k 9 Q NJ GA 23 Ol f OdzZ F GSR | &
St 20A08 69 41 @S0 RAGARSR 0@ 9Q&® [2yIAGdZRAY I §

views using the TOMTEC software.
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2.5. ElectrocardiographECG¢ Visit 5

Standard 1&secondresting 12lead electrocardiogram at rest was digitally acquired using a GE
MAC 1200 electrocardiograph (GE, Milwaukee, WI) at 10 mm/mV calibration and a speed of 25
mm/s. ECG reading was performed centrally at the Epidemiological Cardiology Research Cente
(EPICARE), Wake Forest School of Medicine, Winston Salem, NC. All electrocardiograms were
initially inspected visually for technical errors and inadequate quality before being

automatically processed using GESR2 Marquette Version 2001 (GE, Milwauk&#). ECG

abnormalities were classified and coded using the Minnesota ECG Classification
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2.6. Pulse Wavé/elocity¢ Visits 5 through 7

Electrocardiogram, bilateral brachial and ankle blood pressures, and carotid and femoral
arterial pulse waves were simaheously measured with a vascular testing device (VP
1000plus, Omron Healthcare, Kyoto, Japahhis machine was originally developed as a
screening device for hypertension (via blood pressure), peripheral artery disease (via ankle
brachial index), andreerial stiffness (via pulse wave velocity). This necessitated the use of four
blood pressure cuffs on each limb. Carotid and femoral arterial pressure waveforms were
stored for 30 sec by applanation tonometry sensors attached on the left common cartgrg ar
(via a neck color) and left common femoral artery (via elastic tape around the waist). Bilateral
brachial and postibial arterial pressure waveforms were stored for 10 sec by extremities cuffs
connected to a plethysmographic sensor and an oscillomenessure sensor wrapped on both

arms and ankles.

Pulse wave velocity was calculated from the distance between two arterial recording sites
divided by transit time. Transit time was determined from the time delay between the proximal
I YR RA & ldvdfornts. rBeFobtéof the wave was identified as the commencement of the
sharp systolic upstroke, which was automatically detected by a-pasd filter (5~30 Hz). Time
delay between right brachial and tibial arteries (Tba), between carotid and femoesiest

(Tcf), and between femoral and tibial arteries (Tfa) were obtained. The path length from the
carotid to the femoral artery (Dcf) was directly assessed in duplicate with a random zero length
measurement over the surface of the body with a redastictape measure.The path lengths

from the suprasternal notch to brachial artery (Dhb), from suprasternal notch to femoral artery
(Dhf), and from femoral artery and ankle (Dfa) were calculated automatically by the machine

using the following equatiods
Dhb= (0.220 x height {cm}2.07)
Dhf = (0.564 x height {cm}18.4)
Dfa = (0.249 x height {cm} + 30.7)

PWYV were calculated by the following equations:
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Carotidfemoral PWV = Dcf / Tcf
Brachialankle PWV = (Dhf + DfdDhb) / Tha

The validity and reliabiy of the automatic device for measuring PWV have been established

previously#
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2.7. Coronary Artery Calcium (CACYVisit 7

During Visit 7, ARIgarticipants free of existing coronary heart diseggeor myocardial

infarction or coronary revascularizationgve invited to underg@ noncontrast cardiagated

computed tomography (CT) scamevaluate vascular and valvular calcificationhef heart and
thoracicaorta. After removal of upper body undgarments that might interfere with imaging,

three electrodesveNB LI F OSR 2y G KS LI N padchiniwgsihern OKSa i
placed on the scanner bddr the standard protocol of CAC (detailed specifications of CT

scanners across the four sstare depicted in the table below)
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The evaluation of calcification was based on both the Agatston score and the volumé score.
Specifically, @lcification was defined as lesions with attenuation >130 Hounsfield Units (HU)

I YR | NBin eaghwshtelevelrea of each calcified lesion wisen multiplied by the

density factor of calcified plague depending on the highest HU in the area (130 to 199 HU =1,

Hnn G2 Hod | T HE onn G2 odd | ! TleeeSummgdR >xn nn
across all slicesThe calcified volume score in cubic millimeters was based on isotropic

interpolation using calcified voxel area and slice section thickness. Further details on volumetric
reconstruction of calcified plaques and automated dtifecation have been previously

documented?

Table2.7.1 CT Scan specifications for CAC evaluation at each ARIC site

StudySite System Tube Voltage Tube Current GantrySeed Exposurélime ECGIrigger*  SliceThickness leiz(l)dn:‘rijlfs\(l)vn
Siemens
Somatom 50 mA
Maryland Sensation 120 kVp (63 Ay 330 msec 220 msec 70 % 3.0mm 32-35cm
64/Cardiac 64
(2009)
Siemens
Somatom 50 mA
Minnesota Sensation 120 kVp (63 mAy™ 330 msec 220 msec 70 % 3.0 mm 32-35cm
64/Cardiac 64
(2008)
Siemens
Somatom 50 mA
Mississippi  Definition Dual 120 kVp (63 Ay 330 msec 220 msec 70 % 3.0 mm 32-35cm
Source Cardiac
64 (2007)
GE 64slice
North Carolina PET/CT 120 kVp 320 mA 350 msec 326 msec 75 % 2.5 mm 32-35cm
Discovery Ml (400 mA)**

scanner (2016)
*Percentage of RR interval
**Eor participants weighing more than 220 pounds
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2.8. Ziopatchg Visits 6 and 7

Asymptomatic or subclinical atrial fibrillation (AF) was measured usingit®eXT Patcht an
innovativeFood and Drug AdministratidiFrDA-cleared, leadless, noninvasive, watesistant,
ambulatory ECG monitoring adhesive patch that can record EC@aldtauously for up to 2
weeks(iRhythm Technologies, Int* ECG monitoring beyond 24 hours increases the diagnostic

yield of AF, by detecting subclinical AF that otherwise could not be deté€ted.

Diagnostic algorithmArrhythmia adjudication by iRhythmasperformed and coded using a 2
step process. First, the ECG date interrogated using an FR&eared, proprietary algorithm
to identify potential arrhythmia episodes based on detection of the heart rate, irregylaitd
morphology. Next, trained and certified cardiovascular techniciarexesninel the detected
arrhythmia episodes to confirm the diagnoses and classify the arrhythmia. A standard report
was generated and uploaded to a secure website. The standardrtépcdduded a cover page
summarizing the main arrhythmia diagnoses and ECGs of the arrhythmias; the lattexdallow
verification of reported arrhythmias. Data on whether AF episatle® symptomatic or not,

wear time, and analyzable timeere obtained fromthe standard report.

AwKe i KY Quk deeblibrehigofithriwas a rulebased engine that looked at specific
thresholds around measures offRirregularity, rateand rate change to detect AF. The
improved algorithm additionally incorporatiea number ofECG featuresuch asurrent and
previous RR interval durations and both temporal and spectrat&e characteristics. The &o
XT Patch was designed to provmj@imal signal qualityby eliminating the wires and shap
connections common to Holter/eleaide connections, both of which are sources of artifact in
recorded signals. Instead, the Zio® XT Patch design incorgefatg¢rodes into the housing
with permanent connections. Thaurrent improved seconejeneration patchZio® XT Patch,
additionally incorporatd flexible electrodes, a more compliant form factor, and other circuit

improvements which yielded a median analyzable signal of 98% in all received devices
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OAWKR@IKYQ&a vn wnamn adl daadaroavwas motrod theatiznd F G A & G
(Holter must be removed during showers, Zio need not), and significantly eedeggderience

with Holter devices. Holters also have a form factor that reduces patient compliance, e.g.,

during sleep. The Zio® XT Patch platform recardsampling rateof 200 Hz, a level that

provides, per physician feedbaakcellent signal resolutiort? Further, a previous study has

shown excellent agreement between simultaneous Zio and Holter for AF during the first 24

hours of recording; there&ér, the longer monitoring of the Zio was superior in identifying

additional AF events.

Quiality control:Based on data from iRhythmbenchmarked against a publicly available
cardiologistannotated databasérom the Massachusetts Institute of TechnologytBésrael

Hospitalof 98 AF episodesthe sensitivity and positive predictive value for detecting AF are

100% and 85.0%, respectively. To avoid false positive findings, Dr. Elsayed Soliman and his team
of physician ECG readensthe Epidemiological Cardimgly Research CentéVake Forest

University) downloadd the standard report from the iRhythm website on a daily basid

verified the accuracy of reported A
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2.9. Spirometryc Visit 5

Spirometry was conducted in accordance with the American Thoracic SEETSY/European
Respiratory Society (ERS) guidehnesing a dry rollingseal Spirometer (Ohio SensorMed

model 827, Ohio Medical Instruction Company, Cincinnati, OBamgh spirometer was attached
to a computemrunning dedicated softwarthat provided expratory curves, calculatelung
function parameters and determimithe acceptability of the test€Occupational Marketing,

Inc., Houston, TXThespirometry system has been independently tested and found to exceed

ATS spirometry equipment recommendations

All technicians were trained and certified in spirometry procedufeshnicians either
participated in a central training, or, in cases of staff tauer, were trained locally at their
clinic location by a centralyained supervisorAll technicians wre required to take an online
course in spirometry and pass a written certification exam with a 70% or higtechnician

was allowed to retake the written exam one time if their initial score was lower than 70%.

Participants were asked to perforthree to eight forced expiratory maneuvens the seated
position inan effort to meet the ATS acceptability angbeatabilitycriteria. The highest value

of FVC and FEYfom the acceptable maneuvers was usédl.spirometry exams were reviewed
by one invesgator and each test was graded for quali@nly tests with FVC and REjvades of
G/ ¢ 2NJ KAIKSNI ¢S Riedictza éhdRlowenfimitotiabimal yaluds deteh & @
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obtained from the published reference equations derived fridational Health and Nutrition

Examination Survey (NHANES)
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2.10. Diabetesc Visits1 through 7

Diabeteswasdefined atVisits 1 through 1sing information on selfeported physician

diagnosis (except at visit 5), current glucéseering medication useand glucose levels.

Participants were asked to bring current medication bottles to the visits and medications were
recorded. The glucoser 8 SR RSTAYAUA2Y 2F RAFI6SGSAE Aad RSTFA
oranonfl AGAy3 3f dzO2aS x HVsis 2, B,PHanR] elevateRHemagbEny | £ f & :
MO 616! MO0 OFy ©06S AYO2NL1LR2NIGSR Ayid2 G§KS RSTA
After Visit 4, new cases of diabetes can be identified using annual telephone callsalA

follow-up (AFU contacts are scheduled approximately every 12 months and are routinely

completed by telephone. Beginning in 2012, the cohort was contacted-aemially.The AFU

data includes information on seléported physician diagnosis of diabetes and current glucose

lowering medication use. In defining diabetesvait 5, selfreported physician diagnosis and

current glucosdowering medication use can be pulledindhe AFU data, since sedported

physician diagnosis was not asked at the actual visit.
2.11. Microbiome

(Content in developmept
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2.12. Audiologyc Visit6
2.121. PureTone Audiometry

Puretone audiometry is the goldtandard clinical measure of hearing and represents the
peripheral encoding of sound. The audiometric proceduresRihGvere based, irpart, on the
NationalHealth and Nutrition Examination Survi@yHANES) audiometry pratol.! During on

site visits, purgone audiometry was measured in a singtalled sound isolation room

(Whisper Room, Knoxville, TN) using insert earphones (Etymotic, EIk Grove, IL) on a calibrated
audiometer (Interacoustics Equinox 2.0., Assens, Denm@aukliometersunderwentannual
calibration and weekly biometric assessmesing a bioacoustics simulattwr ensureproper
functioning.Trained and certified technicians performed otoscopy prior to assessment to
ensure an unobstructed ear canal. Hearing thresholds were assessed in each ear separately at
250, 500, 1000, 2000, 3000, 4000, 60&; 8000 Hertz (Hz) using bestactice manual
HughsorWestlaké presentation procedures. Tharesholdwasdefined as the lowest intensity

or volume (lecibel hearing levetdB HL) at which a tone has bearcognizedy the

participant at least 50 percent of the time following a minimum of three adoen(i.e,

increasing) presentations at a level (i2out of 3, 2 out of 4, 3 out of 5, et&.repeat measure

2F mnnn 11 6Fa AyOft dzZRSR F2NJ AYGSNYIf NBEAIFOACT
thresholds at 1000 Hz should be within 10 dB HLnefanother to indicate consistent

responses.

During irhome visits, purdone audiometry was assessed using a tablesed (iPad, Apple,
Cupertino, CAShoeboX portable audiometer (Ottowa, CA) and DD450 circumaural
headphones (RadioEar, Eden Prairie, Mg Shoebox portable audiometer is listed as a class
Il medical devices with the United States Food and Drug Administration and Araetscan
National Standards Institute (ANStandards for a type 3 audiometeAlSI/ASA S38018 and
IEC 60648.:2017. It has been shown to be reliable when compared with convention sound
booth audiometers’: Ambient room noise was measured prior to and during testing to ensure
compliance with ANSI standards for permissible ambient noise during audiometric testing.
Shoeba devices underwent annual calibration and weekly biometric assessment using a

bioacoustics simulator to ensuproperfunctioning and no deviation from calibratioHearing
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thresholds were assessed in each ear separateds0,500, 1000, 2000, 3000, 4000, 60a6d

8000 Hertz (Hz) usiran automated algorithm that mimics beptactice threshold seeking
YSGK2RAa YR AyOftdzRS&a NBLISFGSR YSIadaNBsa G2 Sya
responsesCompliance with ambient nee levels during testing is recorded on the data

collection form. Thresholds that do not comply with ambient noise levels should be excluded

from analysis. Please note, that if permissible noise levels in the home setting were too high,

some frequency thesholds may be missing due to inability to assess without interference from

background noise.

Puretone thresholds can be utilized in research using multiple methBdsse consulta ARIC

researcher familiar with hearing loss for further informatiododver threshold represents
GoSHUSNE KSIENAYIP ¢KS Yzald O02YY2y tmBGK2R 2F Y
average (PTA) which represents the average of 500, 1000, 2009000 Hz in a given ear.

These frequencies are considered the most importantsfeeechunderstanding. Most

commonly, the better ear (i.e., lower score) is used. It can be used as a continuous measure or
OFGS3A2NAT SR dzaAy3d 22NIR I SIfdK hNBOIHLIFdGA2Yy O
Moderate 4160 db HL, Severe ® dBHE t NP F2dzy R X yM R. 1 [0® b2iS
LINE F2dzy R OF 0S3I2NASE INB 2F08y O2ffFLJASR Aydz2

2.12.2. Speechn-Noise (QuickSIN) Measurement

Speechkn-noise understanding is a highkavel hearing task that involves both auditory

processes of encoding sound and cognitive processes of decoding the signal and separating the
speech from noise. During esite visits, speecin-noise understanding was measured in a
singlewalled sound isolation room (Whisper Room, Knoxville, TN) using eegtiones

(Etymotic, Elk Grove, IL) on a calibrated audiometer (Interacoustics Equinox 2.0., Assens,
Denmark). Audiometersnderwent weekly biometric assessment to enspreperfunctioning

and no deviation from calibration and annual calibrati®rainedand certified technicians

performed otoscopy prior to assessment to ensure an unobstructed ear canal.

The Quick Speedh-Noise (QuickSIR)est was used to assess spedomoise understanding.

The QuickSIN presents sentences in the presence of mketithhbble background noise. Each
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QUuIickSIN list consists of six sentences that are presented binaurally (i.e., simultaneously to both
ears) atafixed level of 70 dB HL while the background noise gradually increases in 5 dB HL
increments with each sentence list until it is the same intensity level as the sentences (i.e., both
the sentence and background noise are at 70 dB HL). Note that as bacttgroise increases,

the task becomes more difficult. Participants are asked to repeat back the sentences to the best
of their ability. Each sentence is graded on a score®b8@sed on the number of words

correctly repeated by the participant. Participanvere given a practice sentence list to

familiarize them with the task and then completed 2 lists of 6 sentences each. The final score
for each list is €80. Clinically, the QuickSIN is converted to a sigrabise ratio, which roughly
represents the ginal to noise level needed for the participant to understand speech in a noisy
setting, by subtracting the total correct score from 25.5. Clinical cutoffs provided by the parent
company are not standardized. In research, ARIC investigators recommendtkakagrage

score of the 2 QuickSIN lists and using it on scale30f @ a percent correct (000%) scale.
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2.13. Retinal¢ EyeDOC and Visit 5

2.13.1. Assessment of Retinal Vessel Diameters, Retinopathy, Focal Retinal Arteriolar Narrowing

and ArterieVenous (A/V) NickingVisit 5

Retinal vessel diameters weneeasured using a computassisted technique based on a
standard protocol and formul&For the assessment of retinal vessel diameters, retinal images
of field 1 (centered at the optic nerve head) were usédhined graders, masked to participant
characterstics, measured the diameters of all arterioles and venules coursing through a
specified area ordalf to one disc diameter surrounding the optic disc using a computer
software program shown in Figure Xan average, between 7 and 14 arterioles and ana¢qu
number of venules were measured per eyrdividual arteriolar and venular measurements
were combined into summary indices that reflect the average retinal arteriolar and venular
diameter of an eye based on the P&tubbardKnudtson formul&.Figure 1btshows an eye with
narrow retinal arteriolar diameter and normal retinal venular diameter while Figukepccts
an eye with normal retinal arteriolar diameter and wide retinal venule diameter in a person

with type 1 diabetes.
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Figure la Figure 1b Figure 1c

1. Three scanned retinal images from eyes of persons with diabetes. a. grid over digitized
image centered on right disc showing arterioles (white arrows) and venules (black arrows)
coursing through a specified area one-half to one disc diameter (zone B) surrounding optic
nerve head; b. right eye with narrow retinal arteriolar diameter and normal retinal venular
diameter; c. right eye with normal retinal arteriolar diameters and wide retinal venular
diameters.

Graders regularly participated in quality control exercises; the ir@ed intragrader variability
was small (interclass and intraclass correlations > 0.90 for central retinal arteriole equivalent
[CRAE] and central retimaénule equivalent [CRVEMNeasurements were done independently

for each examination and each eye.

The grader assessed the absence, presgamoe severity of retinopathy lesions by comparing
them with standard imaged.he presence and severity of thessitens were then used to
assign an overall disease severity for the eye, based on the ordinal ETDRS diabetic retinopathy

severity scaleThefollowingcomponent lesionsvere used in assigning the severity level.
1. Retinal hemorrhages anthicroaneurysms (HMA)
2. Hard exudate (HE)
3. Venous loops (Loops)
4. Soft exudates or cottonwool spots (SE)
5. Intraretinal microvascular abnormalities (IRMA)

6. Venous beading (VB)
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7. New vessels on the disc and elsewhere (NVD and NVE)
8. Hbrous proliferation on the disand elsewhere (FPD and FPE)
9. \itreous and/or preretinal hemorrhage (VH/PRH);

The presence of macular edema and clinically significant macular edema (ME and CSME) were
also assessedhese lesions were graded using the Modified Airlie House protocol and

definitions adapted for the ETDRS clinical ttial.

The presence of other retinal arteriolar characteristics, focal arteriolar narrowing, and arterio
venous (A/V) nicking, wavaluated Focal narrowing was graded by compariog standard
photograph from tle Wisconsin AgRelated Maculopathy Grading protocol in which focal
narrowing of small arterioles in the posterior pole (Field 2) involves a total length of 1/3 disc
diameter?Focal arteriolar narrowing was graded as absent, questionable, less than the
standard, or greater than or equal to the standard for all arterioles more than 900 pum from the
disc margin in two standard fieldé/hen there were multiple but separate areas of focal
arteriolar narrowing, the composite length of involvement was comparetthéostandard For
purposes of analyses, two categories were usét) absent or questionably present ar(d)
present.A/V nicking was graded for all arten@nous crossings that were more than 900 pum
from the disc margin in both fieldé/V nicking was @ided as present if there was a decrease in

the diameter of the venule on both sides of the arteriole that was crossing it.
References

(1) Hubbard LD, Brothers RJ, King WN, Clegg LX, Klein R, Cooper LS, Sharrett AR, Davis MD,
Cai J. Methods for evaluation atimal microvascular abnormalities associated with
hypertension/sclerosis in the Atherosclerosis Risk in Communities Study.
Ophthalmology1999;106(12):2262280.

(2) Knudtson MD, Lee KE, Hubbard LD, Wong TY, Klein R, Klein BE. Revised formulas for

summarizingetinal vessel diameter€urrent Eye Resear@003;27(3):143L49.

ARIC_Manual_30_220919.pdf Page 48
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2.13.2. Retinal Pathology ReviepEyeDOC

The asessment of retinal pathology was completeddphthalmologistsat the Wilmer Eye
Institute. Optical coherence tomographyDC7) scansand retinal photographic imagesgere
reviewed to document pathologyror more prevalent eye corttbns see in this population,

such aspiretinal membrae, the presence of pathology was indicated when the disease wa
considered clinically significant. All retinal photograpmeges were graded by an
ophthalmologist. Imagedocumentingretinal pathology wereyraded by a second
ophthalmologist The secondphthalmologistalso regraded a random sample of 10% of the
retinal images with no pathology identified’he gradingvasbased on two 4%retinal

photographic images centered at the macular and the optic @éwad, respectively.

Identification of retinal pathology waa accordance with the ARIC Retinal Grading Protocol

and the Early Treatment Diabetic Retinopathy Study Retinal Grading Prétbaelgrading for

the OCT imagds based on the system of International Nomoenclature for Optical Coherence
Tomography Panéland The International Vitreomacular Traction Study Group Classification of
Macular Hol€e! The graders assessed the absence and presence of a series of retimddgyath
lesions.For detailed information please refer to the EyeDOC retinal pathology review (ERR) form

QxQ instructions.

Fecific pathology lesions graded included the following:
- Active proliferative retinopathy
0 New vessels of the disc (NVD)

Newvessels elsewhere (NVE)
Preretinal hemorrhages (PRH)
Vitreous hemorrhage (VH)
Tractional retinal detachment

0 Scatter / local photocoagulation treatment
- Preproliferaitve retinopathy

0
0
0
0
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0 Venous beading

(0]
(0]

Significant intraretinal microvascular abnormalities (IRMA)
Sgnificant hemorrhages and microaneurysms (HMA)

- Macular edema

(0]
(0]
0

Cystoid lesion or condition
Clinically significant macular edema (CSME)
Focal / grid photocoagulation treatment

- Agerelated macular degeneration (AMD)

(0]
(0]

- Others

(0]
(0]
(0]
(0]
(0]

(0]

Clinically significant drusen / dry AMD
Cloroidal neovascularization (CNV)

Hollenhorst plaque

Elevated nevus

Macular hole

Branch vein occlusion (BRVO) / central vein occlusion (CRVO)
Optic nerve pallor

Epiretinal membrane (ERM) with associated pathology

- Optic nerve cugo-disc ratio

(0]
(0]

References

Optic rerve notching or rim thinning
Possible glaucoma

Rhegmatogenous retinal detachment
Papilledema
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(4) DukerJS, KaigePK, Binder S, de Smet MD, Gaudric A, Reichel E, Sadda SR, Sebag J,
Spaide RF, Stalmans P. The International Vitreomacular Traction Study Group
classification of vitreomacular adhesion, traction, and macular @bthalmology
2013;120(12):261-26109.

2.14. Brain Magnetic Resonance Imaging/iRI) ¢ Visits Sthrough 11

Between 1993 and 1995, 1,949 participants without a contraindication from Forsyth County, NC
and Jackson, MS completed twlanensional (2D) MRI scans. These participants werted to
complete followup 2D MRI scans between 2004 and 2006. Both the baseline and-fgllow
scans were obtained utilizing 1.5 Tesla General Electric or Picker scanners:nxial 5
contiguous T1, T2, and proton densitggighted images were interpretédising protocols

based on the Cardiovascular Health Stéfata from these 2D MRI scans are available for
analysis. However, since 2D MRI scans are not directly comparable to thedthrersional

(3D) MRI scans obtained between Visits 5 and 11 thedeeacans have been excluded from
longitudinal MRI and PET datasets.

At Visit 5 (20122013), participants without a contraindicatidrom allsiteswere invited to
complete 3D MRI scans if they were diagnosed with mild cognitive impairment (Sectionr2.18)
if they completed a prior 2D MRI scan. An-aaygd site-stratified random sample of cognitively
normal individuals were also asked to complete a 3D MRI scan. Scans were performed on 3

Tesla Siemens scanners. The protarduded the following.

1. Sagittal T:-WeightedMagnetization Prepared Rapid Acquisition Gradieaho
(MPRAGE)Used for anatomic measures suchbaain volume and thickness within
regions of interest (ROlmage preprocessing operations designed to correct intensity
inhomogeneity and gradient nelmearity were applied to each set of MPRAGE images

prior to image analysi.
2. Axial T2 StarUsed for the assessment of microhemorrhages.

3. Sagittal T2 Fluidttenuated Inversion Recovery (FLAB3ed for the assessment of

infarctions.
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4. Axial Diffusion Tensor Imaging (D-TW)sed for ROWise diffusion measurements such as

mean diffusivity (MD) and fractional anisotropy (FA).

5. 3D Pulsed Arterial Spin Labeling (PABE)formed atsiteswith aPASL license. Used for

assessingegional brain perfusion.

Abnormalities, such as infarcts and microhemorrhages, were identified by trained analysts and
confirmedby a radiologist blinded to all clinical information. FLAIR images assessed white
matter hyperintensities (WMH) in 2D using a semtomated algorithmhand MPRAGE images
assessedrain volume and thickness in 3Dhe Freesurfer atl&8was used to quarfy volume

and thickness irachregion of the brainVolumetric measuresvere summed across regions

into composite ROIShickness measurasere aggregatednto composite ROlstilizing

weighted averagefROtwise MD and FA values were generated usingpdified Johns Hopkins

' YAODBSNBAGE YR @KS ladtelza / t AYyAO ! RdzE& [AFSaLly ¢
Between Visits 6 and 7 (20:06019), a subsample of participants completed a 3D MRI scan for
one of several ancillary studies offered to members &f ARIC cohort. The same methodology
employed at Visit 5 was utilized except that WMH was quantified using 3D technology.

From Visits 8 to 11 (2022024), willing participants without a contraindication completed a 3D
MRI scanThe methodology employed wadentical to Visits 6 and 7 except that the arterial

spin labeling (ASL) sequence \eéiminatedat all sites except Jackson, 8fd aT2 Space
sequencevas addedThe protocol at Jackson, Ml remained the same from Visits 6.to 11

At each visit, scans we revewed by a neuroradiologist at eadite following local standard

clinical care methodw screen for clinically significant abnormalities, such as hemorrhage
and/or mass effect. In addition, the Mayxging and Dementia Imaging Research (ADdR)
reviewed all scans for medically significant abnormalities. All scans were evaluated by @ traine
image analyst for protocol compliance and scan quality. This quality control data was entered
into data forms and transmitted to theoordinating centerQuality problems with any scan
resulted in a request for a rescan.
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2.15. VasculaMagnetic Resonance ImagingRYI) ¢ Visits 5 through 7

Thevascular MRI protocol wakesignedo estimate the prevalence of intracranial
atherosclerotic disease (ICAD), determine whether it is associated with dementia or mild
cognitive impairment, and characterize features of ICAD and eithair associations with

risk factors.The exam was carried out on 3T MRI Siemens scanners (Forsyth County: Skyra, 32
channel head coil; Jackson: Skyra, 20 channel headviorigapolis Trio, 12 channel head coil;
and Washington County: Verio, 12 chahhead coil)The MRI protocol consisted of a 3
dimensional timeof-flight MR angiogram through the Circle of Willis, centered to include the
distal vertebral artery segments inferiorly and the middle cerebral artery branches superiorly
(acquired resolutin, 0.50 x 0.55 x 0.55 n¥#r52 slices, 8.4cm S| coveradd)is was followed

by a 3dimensional highisotropic resolution black blood MRI (BBMRI) 3ecaiented in a

coronal plane and centered at the Circle of Willis (0.5 x 0.5 x 0.% i#8 slices, 6.dm AP
coverage)This vascular protocol was implemented at the end of the ARIC NCS brain MRI

protocol.

MRI images werexamined byrained analysts certified by successfully completing complex
sample casedach analyst used picture archiving aednmunication system (PACS) software
(Ultravisual; Emageon, Birmingham,) Aor the qualitative analysis of the MRA and BBMRI
scansUsing the PACS software, the BBMRI and MRA images wezgistered and
reconstructed in both short and long axes relatigehe flow direction for each vascular
territory. The number of plaques identified for each territory was recorded, with categorical

stenosis recorded for the most stenotic plaque per territory.

Quantitative measurements of lumen size and stenosis fiteenMIRA and wall/plaque size
from the BBMRI were acquired using LAVA software (LAVA, Leiden University Medical Center,
the Netherlands), which uses a deformable tubular model based orUNdiorm Rational B

Splines (NURBS) surface modeling to contour gaskel segment his technique provides
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semiautomated contour detection of the arterial lumen and performs an iterative linear
regression fit of the lumen area over the entire segm@&tandard vessel segments were
measured (e.g., proximal Ciredd-Willis branches such as M1 and basilar artery segments) over
a fixed segment length, and the largest plaque identified for each vascular territory in the

gualitative assessment was also measured.

Exam reliability was assessed by repeating 102 exams with eedenplaquelnter- and intra
observer variability was also assessed by repeat readingeerreview process was
implemented twice per exam in which an observereraluated each exam read by a different

observer and disagreemés were arbitrated by ta Rincipal Investigatar
References
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2.16. Positron Emission Tomography (PEV)sits 5to 11

A subsample of participants from Forsyth County, NC, Jackson, MS, and Washington County,
MD completed a florbetapir PET saduringVisit 5 (20112013)within one year of 3D brin

MRI scan (Section 2.14). Participants with dementia, renal dysfunction (creatinine .2 mg/dL),
prolongedelectrocardiogram corrected QT intervals (.450 ms), or who reported heavy alcohol
use were excludedlhe scanneratilized included theGE Discover8T (ForsythlGE Discovery
690 (JacksongndPhilips TruFlight (WashingtoWy/eekly phantom scans were conducted
ensure quantitative accuracy and spatial uniformity.

PET images were spatially smoothed to arrive r@salution of(information not yet provided

by PET readingenter). Preprocessed mean PET images wenegistered withstructuralMRI
imagesandnormalized to theMUIti-atlasregion Segmentation utilizing Ensembles of
registration algorithms and parametefS8IUSE) spaceA total of 146regionsof interest (ROISs)
were manually drawn. Standard uptake value ratio (SUVR) images relative to the cerebellum

were calculatedor each ®I.
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FromVisits 6to 7 (20162019),a subsample gbarticipants without a contraindication

completed a MRI scan afRET scan for one of several ancillary studies offered to members of
the ARIC cohort. From Visits 8 to 11 (2@224), willing participants ithout a contraindication
completeda MRI scar{Section 2.14and PET scaftarting with Visit 9, PET scans were also
conducted at Minneapolis, MN usingiaformation not yet provided by PET readirognter).
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2.17. NeurocognitiveFactor Scoresg Visit 2 and Visits 4 to 9

Beginning in 1990, a series of neurocognitive tests were administered to the ARIC cohort.
During Visit 2 (1990992) and Visit 419961998) three neurocognitive tests were

administered.

Delayed Word Recall (DW&A 16word test of delayed episodic verbal membny which
participants were presented with 10 common nouns that they were asked to use in a
sentence. After a fiveninute delay, participants were given 60 seconds to recall the words.

The score ragesfrom 0 to 10 and representhie number of words correctly recalled.

Digit Symbol Substitution (DA test of executive functionirign which participants were
asked to traslate numbers to symbols using a key. The score is a count of numbers

correctly translated to symbols within S&conds. The score rargieom 0 to 93.

Word Fluency Test (WFJA measure of phonemic fluentin which participants were
given 60 seconds tetate as many words as possible that begin with the letters F, A, or S. 60
seconds were giverof each letter. The score rangfom 0 to 25 per letterand denotes

the total number of acceptable words generated.
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Between 2004 and 2006, five additional tests were added to the neurocognitive battery to
provide a more thorough evaluation of a subsample of participants who took part in a brain
MRI substudy.

Incidental Learning (ILR)A test for delayed recdlbf elements from the DSS. Immediately
following completion of the DSS, participants were asked to remembersyigibol pairs.

The score ranggfrom 0 to 9 and represents the number of symipalirs corectly recalled.

Animal Naming Score (ANSA test of semantic fluenéyhat involved naming as many
animals as possible within 60 secondames of extinct, imaginary, and magical animals
were permitted. Credit was also given for breeds, different nafoesnales, females, or
infants of the same species (e.g. bull, cow, calf) as well as superordinate and subordinate

titles (e.g. dog and terrier). The score is the total number of animals stated.

Logical Memory Test (LM A test of recafifrom two shortstories read aloud to the
participant. Initially, participants were asked to recall the details immediately following the
reading of each story. Participants were then informed there will be additional questions
about these stories at a subsequent pointime. After a delay of approximately 20

minutes, the participants were again asked to recall the details of each story. The score

reflects the number of details correctly recalled with a maximum score of 25 per story.

Trail Making Test A (TMTAA test d processing spe€dn which participants were

presented with numbers ranging from 1 to 25. Each number was placed in a separate circle
and distributed haphazardly across a page. Participants were asked to draw lines connecting
the numbers sequentially. Ehscore denotes the number of secorttie participanttakes

to complete the test. Participants who took longer than four minutes or who made more

than 5 errors were given the maximum score of 240 seconds.

Trail Making Test B (TMTBA variation of the preious test in which participants were
presented with numbers ranging from 1 to 13 and letters ranging from A to L.cE#oh
numbersand letterswasplaced in a separate circle and distributed haphazardly across a
page. Participants were askeddoaw lines connecting the numbers and letters in a

sequential, alternatig fashion. The score represeiite number of seconds required for
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the participant to complete the test and calculated using the same rules applied to the

TMTA.

At Visit 5 (20122013) and in subsequent visits the neapgnitive battery was expanded

include the Digit Span Backwards and the Boston Naming Test.

Digit Span Backwards (DRBA test of attentior?in which participants were read a string of
numbers ranging from 2 to 7glts. For each number string, the participant was asked to
repeat the numbers backwards. Two trials were administered for each digit span length.
The scoreangesfrom 0 to 12 and catalogbe number of trials in which the participant

correctly stated theeverse of the number string.

Boston Naming Test (BNJA 30item test that entailed naming common objects from a
series of 30 line drawings. Participants were given 20 seconds to name the object in each
drawing. The score rangé&om 0 to 30 andridicaesthe number of objects correctly

identified.

Due to the outbreak of COWI® during Visit 8 (2020), {person neurocognitive testing was
halted in March of 2020 aftesnly 449 participantswere assessed. Four months later, a
modified sixtest battery wasadministered over the phone. The modifiadurocognitive
battery included theDSB, the ANS, and a version of the WFT limited to the letters F and A.

Three additional tests were incorporated into the battery for the first time.

[ 2yaz2NIAdzy (2 9&aGlroftAakK | wS3IAAgHNBOWHE NI ! £ 1 K¢
test ofimmediate anddelayed episodic verbal memdrgomparable to the DWRIhe test

consised of four trials. During the first three trials, participam®re read ten common

nouns and asked to repeat as many words as tleeydremember. The ordein which the

wordswere statedto the participant varied with each trial. The fourth trial was

administered several minutes latefhe scordor each trial rangefrom O to 10 and

represents the number of words correctigmembered.

OralTrail Making TesA (TMTAY Avariation of TMTAIn which participants werasked to

recite the numbers 1 through 25 in sequendde score denotes the number of seconds it
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takesa participantto complete the test. Participants who took longer than four minutes or

who made more than 5 errors were given the maximum score of 240 seconds.

OralTrail Making Test B (TMTBA variation of theTMTB in which participants werasked
to verbally alternate between the numbers 1 through 13 andl#teers AthroughL. The

testis scoredusing the same rulespplied to theoral TMTA.

To compare neurocognitive function across visits, Gross and colléafpwetoped anodel
(Figure 2.7.1)for calculating factor scord$v2_V# CNFA] GLOBALRF&1global cognition
(Appendix Al) as well as three previously identified cognitive domé&ihdesignated executive
function, language, and memo(v2_V# CNFA] EXECFUNCFS1, LANGUAGEFS1, and
MEMORYFSI1Each neurocognitive teatiministered irpersonwas discretized into ten or
fewer categories? When a participant did not possess the cognitive ability to complete a
specific neurocognitive test, they were assigredalue that placed them ithe category

associated with the lowest test scores.
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Figure 2.17.1Confirmatory factor analysis mode for global cognition

Original factor score model for Revised factor score model for cognitive
cognitive tests conducted face-to-face  tests conducted face-to-face or by phone

DSEC Method
Factor
BNTA

WFTFC
Method
Factor
Method
Factor
Method
Factor
Method
Factor
A
LMT1A Method
LMT1BA Factor
A
LMT2A Method
LMT2BA Factor

DWRA
Method
Factor

100NBJAFGAZ2YAY ! b{ZX !'YAYlIEf brFrYAy3a {O2NBT .b¢z .2ai(2y Diskave\wod ¢SadGT /9
List Immediate Recall Trial 1)9 w! 51X /2y a2NlAdzy (2 9adlFofA&K I wSIAAGNE F2NI ! {1 KSAYS
/ 9w! 503 [/ 2y&a2NIlAdzyy (G2 9adlofAakK I wSIAAGNE FT2NJ ! f1 KSo\Estabheas 5AaSHas 2
Registryfol f T KSAYSND& 5Aa4SH&aS 22NR [A&dG o658t @SR wSOFtto0oT 5{.2% S5A3IAG {LIY
Recall; ILR, Incidental Learning (sum of ILRS and ILRP); ILRS, Incidental Learning (Symbols Recalled); ILRP, limgjdeigéSyeabol Pairs

Recalled); LMT, Logical Memory Test (sum of LMT1A, LMT1B, LMT2A, and LMT2B; LMT1A, Logical Memory Test (Story A,dalinediate Re

LMT1B, Logical Memory Test (Story B, Immediate Recall); LMT2A, Logical Memory Test (Story A, Ddlayed RRal ogical Memory Test

(Story B, Delayed Recall); TMTA, Trail Making Test A; TMTB, Trail Making Test B; WFT, Word Fluency Test (sum oahdt&sWETFA,

Word Fluency Test (Letter A); WFTF, Word Fluency Test (Letter F); WFTS, WordlrEktgheyter S)

ADenotes test administered fade-face.BDenotes test administered over the phori®enotes test administered fage-face and over the

phone. A method factor linked to a test markeédenotes a correlation between the two test modalitiescept for the Trail Making Tests which

were found to have substantially different scores when administered-fadace versus over the phone

Factor
Score

i

CERAD1®

CERAD28

CERAD3®

CERAD48

Aconfirmatory factor analysi€CFAModelwith categorical indicatora/as performed to
identify common covariation among the neurocognitive teatbninistered iaperson This

analytic approach had the advantage of reducing measurement error and accommodating test
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scores with nomormal distribution$®by placing thresholdbetween categories along a
normally distributed latent factor. The model also gave greater weight to neurocognitive tests

that were highly correlated with other neurocognitive tests.

In 2020, asecondmodel (Figure 2.17) was developedAppendces A2, A.3,B.1, and B.9.that
harmonized irperson and phondased neurocognitive tests through-calibration4+'¢ Co
calibration can be performed when one of two assumptions are met. The first assungption
that one or more tests are psychometrically ecqalent regardless of modality. These tests are
used as linking items to produdactor scores that are comparable even if the battery of tests
varies over time. The second, alternative assumption is that the underlying construct of global
cognition has nothanged in a representative subsample of individuals who complete beth in
person and phondased tests. Test and modality specific measurement error is estimated in

this subsample and the resulting measurement model is applied to the remaining sample.

Cocalibration wasemployedto computefour additional versions of global cognitibased on
either continuoug[V2_V# CNFALOBALFS2 and GLOBAL6&iISSategorica([V2_V# CNFA]
GLOBALB%Nnd GLOBALBSIndicatorsFactor scores were generated from edgpe of
indicatorso thatanalystscanevaluate theimplicationsof preventing data coarsening by using
continuous indicators versus accommodating skewed distributionsimgoategorical
indicators.Twoversions of the factor sco@&LOBALFS2 and GLOBAMere based on
models thatassumed theANS, DSB, and WFT were invariant to mode of administration.
Building on this assumption, the CERAD, OTMTA, and OTMTB veadécated 6 to the
global cognition factor score derived fromperson cognitivedsts.Theremainingversions
(GLOBALFS3 and GLOBALRHS2gd a subsample of participants (N=331) who completed in
person neurocognitive tests between January and March of 2020 and giasex
neurocognitive tests between July and December of 202tbnstructa model that assumed
global cognition did not change ihe relatively shortimeframe. Twoadditionalversions
([V2_V#_CNFA] GLOBALFS6 and GLOBApp&Tdices A and B.3.were computed from

phone-based neurocognitive tests
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Table2.17.1.Factor score versions

Modality Indicators CoCalibrationAssumption

Version 1 In-Person Only Categorical -

Version 2 In-Person & Phone Continuous Invariant Tests

Version 3 In-Person & Phone Continuous Invariant Subsample Cognition
Version 4 In-Person & Phone Categorical Invariant Tests

Version 5 In-Person & Phone Categorical Invariant Subsample Cognition
Version 6 Phone Only Continuous -

Version7 Phone Only Categorical -

Toreduce measurement errgseparatesub-scores from neurocognitive testwere

incorporated into themodekwhen possibleFor example, separagib-scores for the letters F,
A, and S from the WFT were utilized instead of a sum séorethod factor(Figure 2.17.1yvas
specified to account for common variati@mongsub-scores In the mode$ with continuous
indicators, testcores from the BNT, TMTA, and OTMTA that were below the 3rd percentile
were winsorized. Based on a visual inspection of thiibigion, scores from the BNT, TMTA,
TMTB, OTMTA, and OTMTB were treated aschaisored while other cognitive tests were

assumed to have a normal distribution.

The same methodology that produced seven versions of the global cognition factor score was
employed to computdactor scores for the cognitive domaiof language, executive function,

and memory. HoweveBlandAltman plots revealed systemic bias in theaadibrated factor
scores for executive function and memory. Consequently, these factorsaoeenot included

in distributed datasets (V2_V# CNFA)

Thefactor scores for each participant at each wegre generatedusing a measure
harmonization and item banking approat? This process invohaestimating factor loadings,
latent means, and thresholds for each neurocognitive test utilizing the data from Vasit 5
tests administered iperson or Visit 8 for testsnly administered over the phonélrhemean of
the factor scorewere set to 0 and the standard deviatiewere set to 1.Fixedparameter
estimateswerethen integrated into separate models that estimated tfaetor mean and
standard deviatiorat each visit. This ensured that changes over time represented changes in
the underlying factor rather than changes in the scaling or meaning of the constructs. The

assumption of longitudinal measurement invarianekerent to this approackvas supported
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by prior studies that utilized similar neurocognitive te3t8 A final model wih fixed
parametesand data from all visitezas used to computéactor scores for each participant at
every visit in whiclone or moreneurocognitive tests are completed.Factor scores computed
from in-person and phondased neurocognitive tests westandardized to Visit 5. Factor

scores computed from only phodgased neurocognitive tests were standardized to Visit 8. The
resulting factor scores represent the mean of the posterior probability distribution of cognitive

function given observed performaa on neurocognitive tests.

Factor scores were estimated in MpRfMissingness was handled via a-{faflormation
maximum likelihood estimator with robust standard errors, which assumed that missingness
within specific neurocognitive tests was missing at random conditional on the other
neurocognitive tests in the modeThis assumption was deemed reasonable since structural
missingness in individual tests at earlier visits was based on study design and not on

LI- NI A OA LI y (i & ©A Marka¥ yhairti Mogt& Catlodalkydrithr wa® used for numerical

integrationwhen ne@ssary(Appendices A and B).

The correlation between factor scores across visits was #k8dThis ensured that thiactor
scorefor a given participant was determined solely by their performancéemeurocognitive
tests administered at a specificsitiand not by their performance adrior or subsequent visits.
Gobal cognition factor scoresere computedor Visit 2, Visg4 through9, the brain MRI sub
study, and the Aging and Cognitive Health Evaluation in Elders (ACHIEVE) randomized
controlled trial Factor scores for the domains of executive function, language, and memory

were calculated for Vists through9 and the ACHIEVE RCT.
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2.18. Dementiaor Mild Cognitive Impairment;, Visits 5 through9

Forparticipants who attended/isit 5or subsequent visitsa level 1diagnosignormal, mild
cognitive impairmen{MC), or dementia) was determined based anin-person cognitive

evaluationconsisting of d0-test neurocognitive battery, the MiniMental State ExartMMSE)
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the Clinical Dementia Ratif@DR}¥cale, the Functionalchivities QuestionnairéFAQ) and
calculations oannualizedcognitive decline. An algorithmic diagnosis based on this information
wasassignedbut algorithmc diagnosesvere overruledby expert committee reviewhen
necessaryThe algorithndeveloped wa consistent with the formulation of dementidefined

by the National Institute on Aging £ T KSA YSNID & -AA) @oek§réupdifdand@ y o b L !
Diagnostic and Statistical Manual of Mental Disord6tis,Edition (DSM).*

Phonebased cognitivevaluationswere initiated during Visit 8 (2020andcomprised a @est
neurocognitive battery{Section 2.17)ashortenedMMSHimited to the orientation subscale
the CDRthe FAQ and calculations ainnualizedcognitive declinelerived from cecalibrated
factor scoregSection 2.17)An algorithmic diagnosis was assigned, dldck of precision in the
algorithm and conflictinglassificationsendered by members of the reviegommittee
prompted achangefrom alevel 1diagnosiswith three classificatios (normal,MCJ and
dementia)to the creation of devell diagnosiswith only two classificationgnon-dementia or

dementia)whenonly aphone-basedcognitive evaluatiomvasperformedduring a visit.

Level 1ncidentdementiaascertained fromanin-personcognitive evaluationvastreated as an
absorbing statel.evel 1ncident dementiaascertained frona phone-basedcognitive
evaluationwasalso treated as an absorbing stateless a subsequent-personevaluation
rendered a diagnosis of MCI or normé#h that situation, the prior diagnosis from the phene
basedevaluationwasdisregarded when defininigvel 1 incident dementialf a participant had
both anin-personevaluationand aphone-basedevaluation during the same visithen two
diagnoses were generated. The first diagnosis was rendered using datatitgthe in-person
evaluationand was defined as occurring on the date of th@@rson assessment. The second
diagnosis was rendered using datarfr the inperson and phondasedevaluationsand was

defined as occurring on the date of theter assessment.

The CDR, FA@ducationadjustedscore from theTelephone Interview for Cognitive Status
(TICS)Sixltem Screener (SISnd Eightiitem Interview to Differentiate Aging and Dementia
(AD8) were used tdefinelevel 2 incident dementiaPrior to 2015pnlythe CDR, FAQ, and
educationadjustedTICSvere used. Starting in June 201be SIS was assessed annuadiyd

the AD8 wa administrated to participant&ith hearing impairmenbr with impaired cognitive
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function indicated by poor SIS scoréd8 waslsoadministeredtd RS OSI AaSR LJ
proxyeven ifno previous impairment was indicatedor participants who had neithemnin-
person evaluation nor available phone interview informati@vel3 incident dementiavas
determined basedolely onlCD9/10 codes (Tab#18.1) from hospital discharge records or

death certificate’®, each ofwhich hasbeen available since the start of cohort follow up.

Table2.181. ICD9/10 codes for dementia diagnosis
Code Sources Code?
Starting with or equal to
290 (including: 290.0, 290.1x, 290.2x, 290.3, 290.4x, 290.8, 290.9);
ICD9-CM 294 (including: 294.0, 294.1x, 294.2x, 294.9);
331 (including: 331.0, 331.1x, 331.2, 331.7, 331.8x, 331.9; but excluding
331.83¢ mild cognitive impairment)
Starting with orequal to
FO1 (including: FO1.5x);
FO2 (including: F02.8x);
FO3 (including: F03.9x);
FO4;
ICD10-CM F06.8;
G30 (including: G30.1, G30.8, G30.9);
G31 (including: G31.0x, G31.1, G31.8x, G31.9; but excluding @3iksi
cognitive impairment);
G994
R41(including: R41.8x, R41.9)

l® / 2RS gAGK | &adzFFAE aE¢ Obly KIFI @S 2yS &dzoaSldzsSyi

Level Irepresentsthe highestdegreeof confidencan a diagnosigut has the most missing
data. Level 3epresents thdowestdegreeof confidencebut has the least missing data because

it is ddined from all available sources of informatighable 2.1&).
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Table2.18.2. Incident dementia versions

Source

DEMDXILCENS
COXDATE_DEMDIXL

. Reviewer diagnosis based meuropsychological tests
. Algorithmic diagnosis based on neuropsychological tests

. Reviewer diagnosis based on neuropsychological tests

. Algorithmic diagnosis based on neuropsychological tests

. Results frontEducationadjusted Telephone Interview for Cognitive Status

. Results from Clinical Dementia Rating and Functional Activities Questionnair
. Results from Eight Item Dementia Screening Interview

. Results from two Six Item Screeners

. Results from on8ix Item Screenéf participantlost to follow-up or deceased

DEMDXRCENS
COXDATE_DEMDXL

. Reviewer diagnosis based on neuropsychological tests

. Algorithmic diagnosis based on neuropsychological tests

. Results fronEducationadjusted Telephone Interview for Cognitive Status

. Results from Clinical Dementia Rating and Functional Activities Questionnair
. Results from Eight Item Dementia Screening Interview

. Results from two Six Item Screeners

. Results from on8ix Item Screenéf participantlost to follow-up or deceased

. Hospitalization discharge codes

. Death certificate codes

DEMDXL3CENS
COXDATE_DEMDXL3

. Results from Educatieadjusted Telephone Interview for Cognitive Status

. Results fronClinical Dementia Rating and Functional Activities Questionnaire
. Results from Eight Item Dementia Screening Interview

. Results from two Six Item Screeners

. Results from one Six Item Screeifigrarticipantlost to follow-up or deceased

DEMDXPHONECENS
COXDATE_DEMDXPHQO

DEMDXSURVCEN
COXDATE_DEMDXSUH

. Hospitalization discharge codes
. Death certificate codes

NEFPORARWONRPOONOOOPM,WNRERPINOOG DA WDNE|INPE

When multiple sources of information exist for a given participam,darder of priorityutilized
to diagnosis incident dementia ($) reviewer diagnosis based anin-personcognitive
evaluation (2) algorithmic diagnosis based anin-personcognitive evaluation(3)reviewer
diagnosis based aom phonebasedcognitive evaluation(4) algorithmic diagnosis based an
phone-basedcognitive evaluation(5) educatioradjusted TICS6) the CDR and FAQ from an
informant interview, {) AD8 result,§) two SIS results9) one SIS resulttiie participantis lost
to follow up or deceased1(Q) hospitalization discharge codes, ardd)(death certificate codes.
Once dementia has been diagnosed, the order of priorityd&iermining the date of incident
dementia iq1) date ofin-personor phonebasedcognitive evaluatioror date ofhospitalization
dischargeaecord if the latter isarlier, (2) date of the earliesinformant interview education
adjustedTICS, AD8, or SIS that detected dementia, @nhdgte of deathWhen examiningime
to incident dementia utilizingensoredvariable[STATUSHEEMDXL1CENS , ##
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DEMDX2CENS_#BDEMXIBCENS_#BHEMDXPHONECENS a#iIDEMDXSURVCENS_##
180 days is subtractefdom the hospitalization dischargeate or date of death if dementiavas
ascertained frorma hospitalization recorddeath certificate, omformant interview that

occurredafter the date of death.
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3. STATISTICANALYES

This sectiomprovides suggestiongo analysts. The&esuggestiongre designed tesupport the
development of newARIGmanuscripts while alspromotingmethodological consistency with
prior publications. The follwing subsections detail methodology used whexamining specific

outcomes.
3.1 Cognitive Declindnalyses

Twotypesof measures have been made available for examining cognitive decline. THhpoirst
consists of scores of the Delayed Word Red@lWR) the Digit Symbol SubstitutigipSS)and
the Word Fluency Te$WFT) Each test was administeredperson starting at Visit 2 (1990
1992) The testswvere standardized to Visit 2 by calculating the mean (megaand standard
deviation (s@) at Visit 2, subtracting meapfrom all values, and diding all values by sg A
3-test combinedz-score was calculated for participants with three Amissing scores by
averaging the individualgcores.The secondype of measures derived factor scores for global
cognitionand thedomains ofexecutive function, language, and memdg8ection 2.17)Factor
scores have been created all visitsin which at least one cognitive test was administered

either inperson or over the phone.

In most situations, analysts modeling cognitive declinetbsalerived factor scoresThe
rationale behind thiglecisionis twofold. The first issuéhat leads most analysts to choose the
derived factor scores over thet8st combined &core is that factor scores give greater weight
to neurocognitive tests that arkighly correlated with other neurocognitive tests whereas z
scores assume that each neurocognitive test should be given equal wEighsecond issue
that analystanustconsider is that factor scores integrate information from all available
cognitive tests whereas thetést combinedz-score is limited tan-person assessments in

whichthe DWR, DSS, and Wik@re all completed.

Differentversiong(Section 2.17pf the fador scores have been created for differearialyses

In most situations, analysts are encouraged to Usesion5 of the factor score for
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global cognition ([V2_V# _ CNFA] GLOBB)L& &l Version 1 of the factor score for tiemains

of executive functiondnguage, and memory ([V2_V#_ CNFA] EXECFUNCFS1, LANGUAGEFS1,

and MEMORYFSHoweversomeanalyses may requirie use of a differenversion

Recommendationare depicted below (Table 3.1).

Table 3.11. Suggested use of factor scores

Modality

Indicators

CoCalibration
Assumption

Recommended Use

Version 1

In-Person
Only

Categorical

Original factor score developed by Gross and
colleagues.Recommendedor analyses of
executive function, language, and memarylay
also be used when comparing estimates of globg
cognition to results from prior publications that
only analyzedn-person assessments.

Version 2

In-Person
& Phone

Continuous

Invariant Tests

May be usedn sensitivity analyses thatompare
the recommendedrersion to a versiothat
mitigateddata coarsening by using continuous
indicators and was coalibrated based on the
assumption that the ANS, DSB, and WFT were
invariant to mode of administratio(Secton 2.18).

Version 3

In-Person
& Phone

Continuous

Invariant
Subsample
Cognition

May be used in sensitivity analyses that compare
the recommendedrersion to a versiothat
mitigateddata coarsening by using continuous
indicators.

Version 4

In-Person
& Phone

Categorical

Invariant Tests

May be used in sensitivity analyses that compare
the recommendedrersion to a versiothat wasco-
calibrated based on the assumption that the ANS
DSB, and WFT were invariant to mode of
administration(Section 2.18)

Version 5

In-Person
& Phone

Categorical

Invariant
Subsample
Cognition

Recommendedor analyses ofglobal cognition.

Version 6

Phone Only

Continuous

May be used in sensitivity analyses when only
phonebased assessments are of interest to

compare the recommendedersion to a version
that mitigateddata coarsening by using continuol
indicators.

Version7

Phone Only

Categorical

Recommended for analyses in whicimly phone
based assessments are of interest.

Thechoice of which measure obgnitive declingo utilize ultimately depends on the specifics

of the analysis being performed. Analysts who are uncertain about which measure to use are
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encouraged tselect [V2_V#CNFAGLOBALBSrom the most recenvV2_V# CNFAlataset.
This includes analyses that dotrextend to the latest visit in thenost recentdataset. For
example, if an analy$$ conducting a crossectional investigation at Vigitthen they should
employ the Visib valueswithin the latest V2_V#CNFAlatasetratherthan the V2_8 CNFA
dataset.Utilizing the latest V2_V#NFAlataset will ensure that values from the most current

and accurate iteration of the factor score model are being analyzed.

3.1.1.Exploratory Analyses

Before assessing cognitive decline within the ARIC cohotysiatypicallyremoveparticipants
who are not white or blacknd participantsn Maryland or Minnesota who are not whitkie

to the smallnumber within each subgroup. A combined ramnter variable can then be
created comprised of five categorig4) White, Forsyth County, North Carolina, (2) Black,
Forsyth County, North Carolina, (3) White, Minneapolis, Minnesota, (4) White, Washington
County, Maryland, and (5) Black, Jackson, Missis$ipppowing this, most analysts exclude
participants whose levelf education is unknowand participants for whom the primary

exposures missing.

Analysts must also decide whether to include or exclude supplemental cognitive scores from
ARIGancillary studiesLongitudinal analysdkat focus on the time between assements, such
asgeneralized estimating equatiof&EEsand mixed effects modelsnaybenefit by the

inclusian of extra observations. In contrast, statistitethniquesthat focus on the observations
associated with a specific vis#uch as a latent gveth curve modelsmay find itpreferable to

removesupplemental cognitive scores

After preparinghe dataset, aalystsshouldexaminevisit-specific univariate statisticand
generatespaghetti plots of cognitive decline. These procedures should be aggdior each
pertinent subpopulation and by the various levels of isgosurebeing examined, such as

smokers and nonsmokers.
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3.1.2.Longitudinal Models

To model the trajectory of cognitive decline in relationaio exposurganalystsare encouraged
to use GE&or mixed effects modelwith robust standard errorsGEEs generate parameter
estimates with populatioraveraged interpretations. Mixed effects mdderovide both
populationaveraged and subjedpecific interpretations when the outcome is continuous and
normally distributed. Parameter estimates from mixed effect models with a discrete er non

normally distributed outcomeypicallyhave subjectpecifc interpretations

GEE modelthat analyze cognitive declimaayutilize an unstructured correlation matrix for the
within-person observations and robust variance estimaRspending on the nature of the
analysis, an alternative correlation structure may be preferable. Pleasetimatén most cases

an independent carelation matrix ismnot encouragedor GEE models as this approach has been

known tounderestimate cognitive decline the ktter years of study

Mixed effects modelsnayinclude a random intercept and random slopes.uhlistructured
covariance matrix irequently usedor the random effects If themodelfails to converger
exhibits other problematic propertiest may be necessary thoose an alternative covariance

matrix or remove random effects for the time splines described below.

In most casedyoth GEE and mixed effects modeid examine time on the studiyn yearswhile
adjusting for the age of each participant at the baseline assessifentnstance, an analyst
might specify Visit 2 as the baseline assessment, calculatentiegini years between Visit 2 and
each subsequent visit, ar@lculate the meaitentered age at Visit A commonsequence of

steps igdepicted below.

1. Compute the meaitentered age at the baseline assessment (age) and create a

guadratic term for mearcentered age (ag®.

2. Allow for nonlinearity by adding a linear spline (Slope 1) with a knot at six years (Slope
2) and twentyone years (Slope 3). Six years frdisit 2is the approximate time of Visit
4 while twentyone years is the approximate time of Visit&dditional knots may also

be required if data from subsequent visits are included in the statistical model.
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3. Include age and ag the statistical model as well as the interactions between these

covariates with Slope 1, Slope 2, etc.

4. If agé€ or the interactions from the previous step are not statistically significant,

consider removing them from the model.
Additional exkamples for specifianalysesre depicted below (Table 32).

Table 3.12. Suggestedpproach for longitudinal analyses

Cognitive Decline Tinfeame
Visit 2 to Visit8 | Visit 2 to Visit 5 Visit 5 to Visit8
Global cognition
Outcome Global cognition factor score (VersiBn factor scorgVersionb) or
or 3test zscore language, memoryandexecutive
function factor scores (Version 1
. Time splines with knotg Time splines with Splines should be tested but
Time term(s)
at 6 and 21 years a knot at 6 years are usually not needed
Mixed-effects A random intercept and a randostope(s) with
model anunstructured covariance matrix for the random effects
Unstructured correlation matrix for the
GEE model _ . . .
within-personobservationsand robust variance estimates
Covariates Include covariates and their interaction with time and tispines

An alternative approach that is occasionally proposed by analysts is to calculate cognitive
decline by computing the difference between visits and dividing by the number of years
between visits. Annualized cognitive decline is then used as tteome in a linear regression
model. Please note that this approachis recommended because the differential follewp
durations will cause differential inflation in the variance of annualized cognitive decline, which

is likely to result in increased stdard errorsas well as biaseplarameter estimates.
3.1.3.Addressing Informative Attrition

Within the ARIC cohort, cognitive decline is associated with attrition. Consequently, all
longitudinalanalyses should involve a careful consideratioha# to addressnformative
attrition. In ARIC, a commaapproach is to usenultiple imputation by chained equations

(MICEY* Analysts familiar with alternative approaches, suclpatern mixturemodels>’
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selectionmodels®® shared parametemodels®® or inverse probability weightif§? may

employ these techniques as a sensitivity analysis or as the primary analysis

Before imputing values utilizing MIQBe dataset should be restricted to treample that will

be analyzedkey variables thaare typicallyincorporated iro the imputation modéinclude the

following.

1.

Theexposure If multiple iterations of the exposure (e.g. standardized, dichotomized,
quatrtiles, etc.) will be examined then analysts are encouraged to inchedertginal
version of the variable in the imputation model and then applyieeessary

transformations postmputation.
The primaryoutcomeat both concurrent angrior assessments

Abifurcatedversion of theClinical Dementia Ratirsgale({CDJCD57) completed during

Visit 5 that can be derived using the following fornsula
1 CD&=CDS7+1
1 CD8=((CDSA)>1)*(CDS7)

Awinsorizedversion of theMini-Mental StateExam([DERIVEJIPRORATEDMMS in

which all values ledban 14 are set to a minimum value of 14.

The Sixltem Screener[{/2_V# CNFASISpbtained during annual followp
assessmerst To facilitate longitudinal analyses, the SIS closest to each neurocognitive
assessment is provided ihea dataset witmeurocognitivefactor scoresand 3-test

combinedz-scores

Variablesindicatingthe level 3 dementiastatusof the participans duringall visitsin
whichneurocognitive assessment valuga® imputed.Visitspecific variables should be
generated using the latest version [@TATUS#BEMDXL3CENS_ai##d
[STATUS##]COXDATE_DEMDXIsthegtupdated dmentiarecords are frequently

obtained after the datasets from a visit have been finalized.

Time-invariantcovariates measured at the baseline assessmsanh asex

([DERIVE##]GENDER##cecenter (DERIVE##]RACEGRB#MHDERIVE##]CENTER
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education([DERIVE1#]ELEVE), 02eancentered agd[DERIVE##|V#AGH#éndthe
presenceof thel LJ2 f A LJ2 LINE yp&AROESNEW PRFGED )MBich is
typically defined as dichotomoy® alleles versus 1 or more allelést may

alternatively be defined as trichotomoy8 alleles, 1 allele, or 2 alleles)

8. Time-varyingcovariategpresent inDERIVE##uch agliabetes, hypertension, and

cigaretteuse.Please note that continuous covariatee typicallyneancentered.

9. A count of key medical events that occurred between cognitive assessments such as the
number ofhospitalizations, strokesncidents associateditkh coronaryheart disease or
instances in which the participant sefported poor health. These events are

documented in thesurveillance and annual folloup datasets.

10. A dichotomous indicatareflecting whetherthe participantreportedkey risk factos
between cognitive assessmergsgch asliabetes or hypertension. These factors atgo

documented in the surveillance and annual follaw datasets.

Before performing the imputation, analysts must consider whether to include or remove
deceased participas. Retainingonly participants who were alive at all visits is likely to
underestimate the rate of cognitive decline. Retaining participants who are decealed

produce inferences for an immortal cohort that does not exist but may provide relevant insights
into etiology.A commoncompromisein ARIGs toimpute predeath cognitive scores by

remomng participantswho died prior to the start of a visit. For instagmovhen imputing values

for a neurocognitive measure that would have been obtaibetiveen 2016 and 2017 when

Visit6 was conductedparticipants who died beford016are removed while participants who

died after 2016are retained.

When analying predeath cognitive scorestilizing mixed effects modelg/hichimplicitly

calculate cognitive decline beyond the date of dé&tthe resulting parameter estimates can

be interpreted as the annualized rate of cognitive decline had participants remained alive and
continued to completeneurocognitive measuseat subsequent visitdVhen analyzing pre

death cognitive scoregsinggeneralized estimatingquations with an independerdorrelation

matrix, cognitive decline beyond the date of death is nalculated® but the parameter
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estimates may benreasonably attenuated-aced withthese tradeoffs, most analysts opt to
use mixed models and carefullystgibethe estimands generatedJltimately, the decision will

depend on the hypotheses proposed artfocus of the scientific investigation.

A related issue that analysts musintemplate is whether to includa dichotomous indicator
that denotesif a participantisliving or dead during each visih most situations, analysts are
encouraged to generate imputed valuleased orconcurrent and past variables, but not future
variablesto preserve the causal sequence of tin@ne notable exception is deatti.an analyst
chooses tanclude this variablén their imputation model thenvisit-specific variables should
be generated using the latest version of [STATUS##]|DATEOF&dtitiated death records

are frequently obtained after the datasets from a visit have been finalized.

Anothercritical consideation is how to determine the time at which each participant who is
missing a neurocognitive measure would have been assedgbd. participant completed the
SIS during thémeframe in which a visit was conducted (e.g. 2016 to 2017 for Vjdié&) the
date of the SIS can be designated as the date of the neurocogagsessmentf a participant
was diagnosed witlevel 3 dementia during the visit, then the date iotidentdementia can
serve as the date of the neurocognitisesessmentf a participant died during the visit, then
the date of the neurocognitivassessmenis often calculated as occurring 180 days before the
date of deathbut can be adapted based on the nature of the analykisone of the typical
sources are availabléhen the median of alktompletedneurocognitive measures with a date

canbe specified as the date of assessment.

Once the timing of neurocognitive assessments has been res@wmaty,sts examining changes
in global cognition and each of the cognitive donsahoulddecide whether to emplogne
imputation modelto generate missing values for alitcomessimultaneouslyor separate
imputation models foeachoutcome The benefit olusing only onemputation model is that
the correlation between global cogroth and cognitive domainsften results in more precise
estimates of missingieasures of cognitive functiohe drawback ithat differences in the
associations between an exposure and the cognitive domains may be miniGixed. the

efficiency of runningneimputation model, many analysthoosethe former. However, if
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differences across domains is a critical aspect of the rebeguestion then separate models

may beadvantageous.

The next decision that analyst must make is whetihgoerform a single level or multilevel
imputation* Multilevel imputation models can be specified in programs like Mgiuspendix
C)and R These radelspermit the analyst to decompose variables iftoth fixed and random
effectswith different correlation structuresin contrast, single level models candzsily
performed in StatdAppendixD), R AppendixE),SASAppendixF), or Mplusandare therefore
more commonly utilizedHdowever, thesenodels implicitly adopt aautoregressive correlation
structurewhich can introduce bias in certain analyses, such as the examination of cognitive
decline between Visits 2 and 7. Consequently, analysigwant to compare the results from

both approaches if the initial parameter estimates are counterintuitive.

A comparison of programs conducted for AQure 3.11) suggests that Stata and Mplus
often produce superior results because these programs permit the uksekdiunctions and
distributionsnot permitted in SAS (e.the Poisson distributiopwhile preserving plausible
variability thatis suspiciouslgbsentfrom imputations performed witithe standardVICE

package in R
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Figure3.1.1. Correlationbetween observed andmputed valueswhen thedataset and

imputation model are thesame butdifferent analysisprograms areutilized

SAS Stata

Correlation=0.806 Correlation=0.847

-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3

Mplus

Correlation=0.892 3 Correlation=0.843

3 2 4 0 J 2 3 3 2 -1 0 1 2 3

In ARICthe mostcommonapproachis togenerate 10 imputed datasetgilizinga single level
imputationin Statathat includesvariables denoting the time between the initial neurocognitive
assessment and each follemp neurocognitive assessment. An interaction between time and
eachneurocognitiveassessmenisincorporated irto the imputation model. A series of
imputations are then perfaned to ensure that concurrent and past variables, but not future
variables, inform the values generated. The sequence bdkpictsan example for an analysis

of longitudinal data from Visit SitoughVisit 7.Example Stata code provided in Appendis.
Example Stata coder an analysis of longitudinal data from Visit 4 through Visit 6 is provided in

AppendixH. Adaptable Stata code is provided in Appendix I.
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1. Impute values at Visit 5 using aflalyticand auxiliarywariables obtained prior to
January1st, 2016which marks the start of Visit &Retain the original and imputed values

for both time-invariant and timevarying variables.

2. Impute values at Vish using allanalyticand auxiliaryvariables obtained prioto
January 1st, 201®hich marls the start of Visit .7This includes assessments from \gisit
5 and 6.Incorporate an interaction between the neurocogniti@esessmenat Visit 5
and the time between Vistc and 6 Retain the original and imputed values for time

varying variablefrom Msit 6.

3. Impute values at Visit 7 using atlalyticand auxiliary variablesbtained prior to
January 1st, 220 which marks the start of Visit his includes assessments frfisits
5 through 7 Incorporate interactions between (a) the neurocognitasgessmentat
Visit 5 and the time between Visib and 7 and (b) the neurocognitiassessmenat
Visit 6 and the time between Visib and 7 Retain the original and imputed values for

time-varying variables from Visit 7.
4. Combine original and imputed values frahe prior steps into a single dataset.

After each imputation, analysshould examine trace plot$o evaluate convergerec An ideal

trace plot is depicted belo\Figure 3.1.2)
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Figure3.1.2. Idealtraceplot
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When analyzing data from the ARIC cohort, it is often the casatinate plot starts at a
remote initial value before reaching the target distributi@iFigure 3.1.3)If this occurs, the
analyst may need to increase the bumsample size to ensure saias are selectedfter the
Markov chain reaches the target distributidn. ARIC, most analysts begin with a birn

sample size of 50 and then adapt accordingly after examining the trace plots.

Figure3.1.3. Traceplot indicating asizableburn-in may berequired
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Trace plots that exhibit serious issu&sgure 3.1.4)nay require a respecification of the
imputation model ompotentially the use of an alternative approach suchragrse probability
weighting Section 3.2, pattern mixturemodelng,>” selectionmodeing,®® or shared

parametermodeling.5°
Figure3.14. Problematictraceplot
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Arecommendedsupplemental analysi® evaluate the imputation modeasto randomly select

20% of the observed values from each neurocognitive assessment (Visit 5, Visit 6, Visit 7, etc.)
and convert the value to missing. The imputation model can be utilized to generate five
imputed values for each randomly selected observallie. A scatterplot with a standard and
localzedregression linavill permit the analyst tacompare the observedndimputed vdues

(Figure 3.1.5)A BlandAltman plot (Figure 3.1.6hayalso be informative.
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Figure3.15. Scatterplotof observed andmputed values
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Figure3.1.6. Bland-Altman plot of observed and imputed values
2
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When the correlationbetween observed and imputed valsis less tha®.40 it is often a sign
that the imputation model isnisspecifiecand needs tde refined. Evenmore important is the
extent to which the regression liseligressfrom the 45degree linen the scatterplot or

deviate fromO in the BlandAltman plot In an deal scenario, the regression lines will be placed
directly on top ofor close to the 4&5legree linen the scatterplot and will not dramatically

differ from 0 in the BlandAltman plot. If the deviation is sizable, analysts should attempt to
improve the inputation model as well as descrilfee potentialimpact on theparameter
estimates For example, the minor deviation depicted in the above figures reveairtipatted
valuestend to be underestimatel at the extremesof the distribution Consequently,

associatios betweenan exposure and cognitive decline may be less precise and more

attenuated than they would have been if the data were not missing.

To further assess the robustness of the imputation moded, damesupplementaknalysisan

be repeated witha minor modification. Instead of randomly selecting 20% of the observed
values, a logistic regression model carfib& the data. he outcomewill bewhether a

participant has a missingeurocognitive assessment and the predictar#l be variables from

the imputation model with little or no missing datdtilizing this model,tte probability of
missingness at each assessment can be determined for each participant. Among the subsample
of participants with an observed value at a speaissessment, the top quintile (i.e. 20%) with

the highest probability of missingness can be converted to missing. Imputed values can then be
generated and compared to the observed valu@lease note that this test assumes the data is
missing not at randm (MNAR)which is a direct violation @ keyassumption of multiple

imputation whichposits that the data is msing at random (MARpnditional on theanalytic

and auxiliary variableis the imputationmodel Nonethelessthe comparisons informative in

that it depicts how effective the imputation model is even whekeyassumption is violated.
Additionaltechniques for examining imputed vakiare availableandhave been

documented*® Future iterations of this manualilvprovide additional instruction for such

approachesasposterior predictive checking

In a few rare cases, such as when multilevel imputation models are utilized, the prior analyses

will indicate that theinitial imputation model is reasonable. In most situations thougalysts
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will need toimprovethe model byincorporating interactionsCommon interactionemployed

in ARIC imputation models include the following.
1. Cognition X Time
2. Cognition X Level 3 Dementia
3. Cognition X MinMental State Exam
4. Education X MiaAMental State Exam
5. Level 3 Dementia X Time
6. Level 3 Dementia X Age
7. Level 3 Dementia X Education
8. Level 3 Dementia X RaCGenter
9. Level 3 Dementia X Clinical Dementia Rating
10.Level 3 Dementia X MiMental Stae Exam
11.Level 3 Dementia X Sbem Screener
12.Level 3 Dementia X Diabetes
13.Level 3 Dementia X Hypertension
14.Level 3 Dementia X Cigarette Use

Once a suitable imputation model has been developed, analysts should examine the means,
frequencies, and distributionsf observed and imputed variables. If imputed valde$y

plausibility (e.g. a negative score on the DWR), then it may be necessary to transform the data
postimputation through winsorization or a similar technique. It may also be necessary to revise
the imputation model, such as by using predictive mean matching rather than regression for

somecontinuous variables.

At this point, the imputed dataan beanalyzed andliagnostic measuresvaluated.If the
variance between datasets is substantially largemtithe variance within each dataset, then

the analyst may want to increase the number of imputed datasHEte. same solution also
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applies when thepercentage of missing information is highthe relative efficiency is pao
Publicly availablSAS macwand Stata commaist can also be used to analyze the imputed

data and determine how many imputatioase needed

Toascertainthe robustness of the results, analysiBould perform aensitivity analysis that

compares parameteestimatesand standard errorfrom the following models.
1. Amodel that include®nly participants with complete data for each variable.
2. A model thatusesonly imputed values for covariates

3. A model that includes imputed values for covariates as well asxtpesure Missing

outcomes are not imputed in this model.
4. A model thatincludesimputed values for all variables in the analytic model.

Within the ARI@ohort, participants with lower cogtive scores are less likely to return for
subsequentvisits As a resultthe association between an exposure and cognitive decline is

often greatest in thefinal model.
3.1.4.Utilizing Model Diagnostics

Regardless of the mechanism used to addre&gnative attrition, analysts shouldmploy
diagnostics to assess the primary model(s). @mamon approach is to generatescatter plot

of the residuals across time. The scatterplot should include a locally weighted scatterplot
smoothing (LOWESS) line. Plots should be created for (1) the entire population, (2) each racial
subpopulation, (3) the various levels of tgposue being examined such as smokers and
nonsmokers, and (4) the various levels of éxposureby racial subpopulation. Ideally, the
LOWESS line will be horizontal at zero. If it is not, a model with additional time splines should

be considered.
After assessing the LOWESS line across time, analysts are encouraged to evaluate the following:

1. The mean of model residuals overall, by visit, and by levels of key covariates such as

gender and race.

2. A histogram or €D plot of model residuals to assess the nolitgaf errors.
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3. Scatterplots of model residuals against predicted values from the model.

4. Scatterplots of continuous covariates across time if they have a statistically significant

interaction with time.
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3.2. Dementiaand Mild Cognitive ImpairmenAnalyses

A summaryof the different definitions of incident dementia is providedSection 2.18A
detailed depiction of the definitionsan be found in th& TATUS## Derived Variable Dictionary

available on the ARIC website.
3.2.1.LongitudinalAnalysis of Incident Dementia

When examining inciderdementia,analystsshouldusethe censored level 3 dementia

diagnosisas the event indicatof{ STATUS##] DEMDXL3CENS_##) amdbttesponding

adjusted dateas the event timé[STATS##] COXDATE_DEMDXL3 l##¢l| 3is recommended
because iminimizes missingcaseduy relying onthe best source of information available

(Section 2.18)Level 1 dementig{STATUS##] DEMDXL1CENS_## and COXDATE_DEMDXL1_##)
can beutilizedin sensitivity analyses that examine incident dememtreen it isdefined with

the highest degree of confidenceloweveranalysts that use Level 1 dementia must keep in

mind that the resuing parameter estimatesire often biased due tmformative attrition. Level

2 dementia([STATUS##] DEMDXL2CENS_## and COXDATE_DEMDXL2_##) may be useful when
comparing estimates from level 3 to a definition of incident dementia that excludes information
from medical records and death certificates. Analysts who wish to compare parameter

estimates from ARIC to other studies that only used medical records and death certifccates
define dementiashouldselectthe surveillance only dementia diagnosis ([STAHYS
DEMDXSURVCENS_## and COXDATE_DEMDXSURYV_##). Comparison to studies that only
conducted phonébased assessments may performed byusing the phone only dementia

diagnosis ([STATUS##] DEMDXPHONECENS_## and COXDATE_DEMDXPHONE_##).
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Table3.2.1. Suggested use of incident dementianables

Source

Recommended Use

DEMDXILCENS
COXDATE_DEMDIXL

1. Reviewer diagnosis based on
neuropsychological tests

2. Algorithmic diagnosis based on
neuropsychological tests

May be used in sensitivignalyses
Parameter estimates may beadsed
dueto informative attrition.

DEMDXRCENS
COXDATE_DEMDXL

1. Reviewer diagnosis based on
neuropsychological tests

2. Algorithmic diagnosis based on
neuropsychological tests

3. Results fronEducatioradjusted
Telephone Interview for Cognitive Status
4. Results from Clinical Dementia Rating a
Functional Activities Questionnaire

5. Results from Eight Item Dementia
Screening Interview

6. Results from two Six Item Screeners
7. Results from on8ix Item Screenef
participantlost to followup or deceased

May be used in sensitivity analyses|
Parameter estimates may be biase
due to informative attrition.

DEMDXL3CENS
COXDATE_DEMDXL3

1. Reviewer diagnosis based on
neuropsychological tests

2. Algorithmic diagnosis based on
neuropsychological tests

3. Results from Educatieadjusted
Telephone Interview for Cognitive Status
4. Results from Clinical Dementia Rating a
Functional Activities Questionnaire

5. Results fronkight Item Dementia
Screening Interview

6. Results from two Six Item Screeners
7. Results from one Six Item Screeifier
participantlost to follow-up or deceased
8. Hospitalization discharge codes

9. Death certificate codes

Recommended foanalyses of
incident dementia.

DEMDXPHONECENS
COXDATE_DEMDXPHQO

1. Results from Educatiesdjusted
Telephone Interview for Cognitive Status
2. Results from Clinical Dementia Rating a
Functional Activities Questionnaire

3. Results from Eight Iteementia
Screening Interview

4. Results from two Six Item Screeners

5. Results from one Six Item Screetfier
participantlost to followup or deceased

Recommended for analyses in whiq
dementia ascertained froranly
phonebased assessments are of
interest.

DEMDXSURVCENS
COXDATE_DEMDXSUH

1. Hospitalization discharge codes
2. Death certificate codes

Recommended for analyses in whig
dementia ascertained froranly
medical records and death
certificatesare of interest.
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In time-to-event analysis, thbaselineshould be chosen according to specific ne€smentia
cases which occurred prior to thmselinespecified for the analysghouldbe excludedThe
suggestd models for analyzing incident dementia &ex proportionbhazard modelsthat
employ9 FNR Yy Q& | LILINE E A ¥ndificidénge rafiefodeisisytiRambdifiedA S &
Poisson regressionith robust error varianceAlternative models including accelerated failure
time models or loginear models with a Gamma digiution that assess time until incident
dementia may also be utilizetllote that the dementiagevent time naturallyoccurs at an ARIC
visit for dementia cases that were ascertained at the viddnsequentlymodels handling
interval censoring, suatomplementary logog, should be considered as a sensitivity analysis

to evaluate the robustness of the results

Whenlevel3 dementiais emplged as the outcome, there is no neéd correct for cohort
attrition since the methods of ascertainment of casds do not attend visits arthought to
be nearly completeHowever, analystsvaluatingetiologic hypothese€smay wishto utilize
inverse probabilityof-censoring weight§iPCWAto assesshe onset of dementia while

simultaneously treatinfSTATUS##|DATEOFDEAJ H competing risk.
3.2.2.LongitudinalAnalysis of Mild Cognitive Impairment

PostVisit 5 incident mild cognitive impairment (MGhouldbe studied among coggively

normal participants at it 5. The cognitive status ofsit 5attendees is definetyy the variable
[DERIVESEIOGDIAGH A 0 K G KS OF 6S32NE dabé¢ Cigyitieis@iusiah y 3 02 :
subsequent visitss definedby the variable[DERIVECOGDIABE ¢ A 1 K G KS OF 4 S32 N2
indicating MCI.

MCI status wasnly assesseduringin-person cognitive evaluations (Section 2,18) thevisit
date can be used as an estimate of theent timefor incidentMCI in timeto-event analyses.
However,considering that the event time is arbitraand discretized according to visit tina@
interval censoring modebuch as complementarydg-log mode} is suggesed for time-to-

eventanalysisLogistic regression can also bidized when odds ratios are of interest

If an analystwishes to examinghe onset ofboth MCI and dementigeither complementary

log-log or logistic regressiomodelscan beemployed An ordinal logistic regression may be
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appropriate if the poportionaloddsassumptionis valid. Alternatively, enultinomial logistic
modelthat treats MCI and dementia as two separate endpaictan be fit to the data. four-

category outcome ofhormal, M@, dementia, or deatimayalso beinformative.

Attrition correction methods, such as inverse probability weighting (IPW), can be adopted to
address the potential differential loss of M&1d dementiacases due to nowisit attendance
Thepractice ofweighting observed data to account for missing data comes from weighting for

non-response in sample surveys to correct for bias. To quote Rathouz and Preisser

& X 6 K S yresgo@dgrs differ from responders according to their distribution of
measured chareteristics, the responders' data is weighted so that analysis restricted to
the complete data sample would resemble analysis of the combined data of responders
and nonresponders had it been observed. Use of weights assumes there exists
knowledge of someariables, such as demographic characteristics, on the non
responders so that they can be placed in groups or bins with responders. Fhe bin
specific inverse probability of being a responder is then calculated and used as the
weight for observations in thdtin. The same principle can be applied in a prospective
study where the outcome Y at the end of the folloy period is missing for some

subjects. The general idea is to weight records inversely to their probability of being
observed such that observed dawith a low likelihood of being observed receive
relatively high weight. Incorporating continuous as well as categorical baseline variables
instead of bins, a logistic regression model can be used to estimate the probability of
being observed at followp for each study participant. The resulting inverse probability

is then the weight used in the compleRl G Iy f @aAad F2NJ 0KS 2dziC

When using IPW, analysts should omit any observed visit that occurs after the first missed visit.
Depending on the natér of the research question, analysts may also wish to create pseudo
visits (e.g. Visit 4.1 89992005 Visit 4.2=20052010 to accountfor the large gap in time

between Visit 4 and Visit ®&nce a monotone datet has been generated, an IPW analysis can

be implementedt® The suggested sequence of steps is:
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1. Determine vistspecific probabilities of being observed conditional upon not dropping

out at the previous visit.

2. Calculate the cumulative (unconditional) probabilities of not dropping out as a produc

of the conditional probabilities up to the visit.

3. Compute a vistspecific weight as the inverse of the cumulative probabilities up through

the visit. The weight is 1 at the first visit since all subjects are present.

4. Apply the weights in a set of weigltt estimating equations and solve them to estimate

the regression parameters in the model for the marginal means.

The choice of estimating equations when using IPW is critical. IPW estimating equations with
observationspecific weights arencouragedsincethis approach is more efficient than cluster
specific weightg.Analystsare encouraged toise an independence correlationatrix which
providesparameter estimats that are less likely to underestimate incidénCl anddementia
Independence IPW estimat equations with observatiespecific weights and conservative
estimation of standard errors can be implemented in STATA or SAS. The SAS macro WGEE

provides the option to generate bootstrapped estimates of standard errors.

IPW analyses caaccommodate a wide range of variables in the model used to estimate the

probability of a missing response. Key variables that should be included are:
1. The primary outcome at each visit.
2. The risk or protective factors of interest at each visit.
3. All covariats included in theanalyticmodel from all visits.
4. Auxiliary covariates from primary and secondary datasatd as the annual followp.
5. Appropriate interaction terms between the variables listed above.

When developing the model analysts may use standakelction criteria, such a&kaike
information criterion (AICandBayesian information criterion (Bl@hilekeepngin mind that
there is no penalty to pay in terms of efficiency loss by overfitting the missingness fnodel.

Variables with etxemely small or large coefficients should also be scrutinized since they may
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result in extreme weightsAn examination of the weights themselvean also be informative

and may prompt the analyst to trim the weights using winsorization.

Another issue that desees consideration is whether attrition is due to death or dropout. For
IPW,analystsare encouraged taevelop separate models for dropout and deathote that this
requires estimatinghe probability of dropout conditional on remaining alive and a
determination of when someonshould be classified dsst to follow-up versus deceasedhis
can be ascertained utilizing the latest versiof®TATUS##]DATEOFDEAf&participant is
known to be alive at the start of the next visit, thase classified atost to follow-up. If a
participant has a date of death before the start of the next visit, theclassified as deceased.
At this point, he analysshoulddecide whether to apply weights for total attrition (death +
dropout) or only for nordeath dropout. This choice affects the interpretation of the findings.
Findings weighted for nedeath dropout hope to recover the associationly in the case of
perfed follow-up conditional upon being alivEindings weighted for both death and dropout
hope to recover the association where death is randwma competing eventWhile this is
helpful for understanding etiology, the association corresponds to a hypotigiapulation

that does not and cannot exist.
3.2.3.TimeVarying Covariates

When conductindgime-to-event analysesall available sources of data should be used to define
time-varyingcovariates Somecovariates, such as systolic blood pressure, are obtaonéd

during cliniebased assessments. Other covariates, such as diabetes and smoking status, are
ascertained during clinlbased assessments and annual folopvphone calls. Surveillance data

may dso provide pertinent information that can be used to define a tivagying covariate.

Continuous time models, such as the Cox proportional hazards model, can integrate time
varying covariates using a counting process methdéthen a counting process is paired with an
approach that requires specific intervals to be defined, suda&sor IPCW then the

appropriate value for each interval should be included in the analytic datd#®stn a value is
missing from a specific inteal; analysts are encouraged uwtilize multiple imputationWhen

two or more values are present the same interval, analysteay choose a method thag
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suitable for the specifigariable. For example, in some cases it may be appropriate to compute
the mean of the twovalueswhile in other cases it may be preferable to choose the earliest or
latest observation within the intervallhesesuggestios also apply taliscrete time models,

such as theomplementary logog model.
3.2.4.Crosssectional Analysis of Dementia and MCI

For crosssectional analysis of dementia and/or M@halyss should use the variable
[DERIVEJEOGDIA&# for Visit 5 analysedDERIVE6#]COGDIAG6# fisit\d analysestc. A

summary is provided in TabB2.1 below.

Table3.2.2. Suggestd approach forlongitudinal analyses

Outcome
Dementia MCI
Permitted analytical Incident events since visit 1; . .
. ; - Incidentevents after visit 5 only
timeframe Better ascertainment after visit 5

1 Cognitively normal at baseline
1 Participantsvho completedin-
person cognitive evaluations

Dementia free (cognitively normal or

Study population MCI) at the baseline

1 Timeto-eventanalysis: Cox model

Suggestd modeling usingEfrorQ dethod Timeto-eventanalysis
approach 1 Incidence rate: Poisson modeith | Complementary logog model
robust error variance
Alternative modeling Timeto-eventanalysis 1 Relative riskLogistic model
approach GComplementary logjog model 1 Incidence ratePoisson model
Needed. Recommend use of inverse
Methods to address cohort probability of attrition weighting.

Not needed if usingevel 3 dementia

attrition However, not needed if the exposure
is not related toattrition.
Recommend use of inverse Recommend use of inverse
Methods to address probability-of-censoring weighting probability-of-censoring weighting.
competing risk of death | However, thstechnique may not be | However, this technique may not be
[STATUS##]DATEOFDEAT warranted if the exposure is not warranted if the exposure is not
related to death. related to death.

Based on theesearch question,
analystcan study the following three
potential conversion types:

1 Dementia free to dementia

1 Normal to dementia
Variations on Outcomes 1 MCI to dementia
When studying the progression of cognitive impairment (i.e. normal to MCI
MCI to dementia)analystscan decide whether to separate out MCI cases w!
convert back to normakFor example, @mong participants who attendedsit 5
and visit 6 abou 55%o0f MCI cases at visit 5 convedback to normal at visit
6. This type of reverse conversion mbg a result ofmeasurement error.

1 Analst needsto decide whether to
combine incident MCI and
dementia together as the outcome
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3.3. Magnetic Resonance Imaging (MRI) and Positron Emission Tomography (PET) Analyses

Magnetic resonancenaging (MRI) and positron emission tomography (REF¢ performed at
ARIQVisit 5 (201113), Visits 6 and 7 (20169), andVisits 8o 11 (202023). Beginning in 2020,

all scangSectiors2.14and 2.1 were reanalyzed to produce harmonized measuresgiexd

for longitudinal analysesindingsfrom readings by radiologists, such as infarcts and
microhemorrhageswere not reanalyzed but derived variables have been created to reconcile
inconsistent trends over time (Section 3.3.5).

The datasets distributedy the Coordinating Center (CC) facilitate region of interest (ROI)
analysesROI analyses use probabilistic brain atlases to generate anatomical templates. Images
from individual participants are mapped to the templated used tacalculateregionspecific
measures of cortical thicknesshite matter hyperintensities (WMHl$tandardizeduptake
valueratios (SUVB) of florbetapir, etc.

An alternative analytic approach is to emplayxetbased morphometry (VBM)YBM is a
whole-brain measurement techique that tests for residual tissue concentration differences

that remain after MRI scans are spatially normalized to a template, modulated, and smoothed
A statistical parametric mapping general linear model framewsrlised tcestimate

differences on aoxelwise basis between groups, such as participants with and without
cognitive impairmentVBM datasets have not been provided to the CC, but may be obtained by

contacting the Mayd\ging and Dementia Imaging Research (ADdR)
3.3.1. Selection Bias

When performingROlanalyses oMRI and PET scamsalysts should initiallgenerate

descriptive statisticthat characterize the differences between ARIC participants who

completed a scan and those who did not. Sincedilze of the ARIC cohort decrease@iotime

and theinclusion and exclusion criteria for MRI and PET scans varied at each visit (Sections 2.14
and 2.16), it is important to assess whether selection bias may impact the interpretation of
results. If selection bias is present, this should bedas a limitation or addressed analytically
through the use of appropriate techniques such as probability weighting.

At Visit 5, weights (Section 2.1d@signed to mitigate inaccurate inferences were calculated

The dataseV5 V11 MRI_DERMIludes a weightB§ASEWT)lthat accounts for the MRI scan
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selection criteria at Visit 5, a weiglREFADJ1hat adjusts for participant refusal, and the
product of thetwo weights SAMWTL If the analytic sample is restricted to all participants
who canpleted a MRI scan at Visit 5 and robust standard errors are specified in the model,
then analysts may usBAMWT 10 obtain inferences that generalize to the ARIC cohort at Visit
5. The same methodology may be used to calculate weights that generate paraasgmates

which correspond to the ARIC cohort at different points in time.
3.32. MRI: Brain Volume and Cortical Thickness

The dataset V5_V11 MRI_DERYV has aléwel structure with visits (Visit) nested within
participants.The Freesurfer atld8 wasused to define measures of brain volumes¢)) in cubic
millimetersfor 60 regions of which 49 regions were subdivided into the left and right
hemisphere. The same approach was utilized to define measu@stafal thickness(_thk) in
millimetersfor 34 regionseach of which was subdivided into the left and right hemisphere
Since all field centers used Siemen scanners, analysts may useneg@igure without having to
account for differences caused by a specific scanning technology.

In most cases, analysts are encouragedxamine bothorain volume anctortical thicknessif
forced toprioritize, cortical thicknessnay be reported as thprimary outcome and brain

volume as a sensitivity analysighe rationale for this approach is that correcting for head size,
which is required when examining brain volume, may not adequately address the underlying
confoundng® and can produe inconsistentresults based on the methoaf correction
employed®8

Composite brain regiorf®r both brain volume and cortical thicknelsave been derived by the
Mayo ADIR Lab. Regions without measures of cortical thickness, such as the amygdala, are

included in the brain volume definition bukeluded from the cortical thickness definition.
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Table 33.1. MRI ®mposite brain regions of interest

5th ventricle regions

Region Brain Volume Definition Cortical Thickness Definition
Deep Grey Sum in the insula, thalamus proper, caudate, | Not applicable
and White putamen, andpallidum regions
. Sum in the left lateral, right lateral, 3rd, 4th, arl Not applicable
Ventricular

Frontal Lobe

Sum in the caudal anterior cingulate, caudal
middle frontal, lateral orbitofrontal, medial
orbitofrontal, paracentral, pars opercularis, pa
orbitalis, pars triangularis, precentral, rostral
anterior cingulate, rostral middle frontal,
superior frontal, and frontal pole regions

Surface area weighted average in the caudal
anterior cingulate, caual middle frontal, lateral
orbitofrontal, medial orbitofrontal, paracentral,
pars opercularis, pars orbitalis, pars triangularis,
precentral, rostral anterior cingulate, rostral middl
frontal, superior frontal, and frontal pole regions

Temporal Lobe

Sum in the bankssts, entorhinal, fusiform,
inferior temporal, middle temporal,
parahippocampal, superior temporal, temporal
pole, transverse temporal, hippocampus, and
amygdala regions

Surface area weighted average in the bankssts,
entorhinal, fusiform, iferior temporal, middle

temporal, parahippocampal, superior temporal,
temporal pole, and transverse temporal regions

Occipital Lobe

Sum in the cuneus, lateral occipital, lingual, ar|
pericalcarine regions

Surface area weighted average in the cuneus, &t
occipital, lingual, and pericalcarine regions

Parietal Lobe

Sum in the inferior parietalsthmus cingulate
postcentral, posterior cingulate, precuneus,
superior parietal, and supramarginal regions

Surface area weighted average in the inferior
parietd, isthmus cingulatepostcentral, posterior
cingulate, precuneus, superior parietal, and
supramarginal regions

Temporal Lobe
Meta-ROI

Sum in the entorhinal, fusiform, inferior
temporal, middle temporal, hippocampus, and
amygdala regions

Surface areaveighted average in the entorhinal,
fusiform, inferior temporal, and middle temporal
regions

TemporatParietal
Lobe MetaROI

Sum in the entorhinal, fusiform, inferior
temporal, middle temporal, hippocampus,
amygdala, and precuneus regions

Surface area wighted average in the entorhinal,
fusiform, inferior temporal, middle temporal, and
precuneus regions

Total

Estimated total intracranial volume

Mean cortical thickness across all regions in the
brain

3.3.3. MRI:White MatterHyperintensities

An algorithn® was used to compute WMH volunie the brainin cubicmillimeters
(v5_V11_MRI_DERWMH_vol 2D or WMH_vol_3Rhd the percentage of WMH in the brain
(V5_V11_MRI_DERWMH_vol_2D or WMH_vol_3Dglative to btal intracranialvolume. To

facilitate comparisons between 2D scans at Visit 5 and 3D scans at subsequent visits (Section

2.14), a derived variableMp_V11 _MRI_DER@LOBAL_ADJUSTED_ARi&been provided.
Regionspecific analyses can be performed utilizZifig V11 _WMHwhich has a thredevel

structure with brain regiongRegion_No or Region_Namested within visitg\isit) nested

within participants.
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3.34. MRI:Mean Diffusivity and Fractional Anisotropy

The dataset¥5 V11 DTI_JHahdV5 V11 DTI_MCALT_LOBWRe a thredevel structure

with brain regiongRegion_No or Region_Nanm&sted within visitgVisit) nested within
participants. Each dataset contains reggpecific measures of @an diffusivity(MD) and

fractional anisotropy{FA. MDis a scalar measure of how quickly water molecules diffuse
(mn/s). FAmeasures the directional constraint of water diffusion and ranges from 0 to 1
(unitless) Highemean diffusivity (MDand lower fractional anisotropy (FFAsually indicate
damagel or impairedmicrostructural integrity*°

TheVv5 V11 DTI.JHRIF GF aSd O2yidlAya mmn OoN}AYy NB3IAZ2Yya R
University (JHUDiffusionTensorimaging (DTltlas The mean and median of MD and FA is
provided for each region. TAR&S_V11 DTI_MCALT_LORARiset contains 16 regions defined
utilizing the Mayo Clinic Adult Lifespan Template (MCALT) DTI atlas. The mean and median of
MD for white matter and gray mattema the mean and median of FA for white matter have

been calculated. Both datasets contain the number of voxels associated with each region so
composite regions can be computed utilizing vexeighted averages.

When neighboring voxels asggregated inta ROl edge voxelthat may be considered a part

of multiple ROIsnay cause partial volume contamination that can bias the mean of MD and FA.
Consequently, analysts are encouraged to examine the median as the primary outcome and

treat the mean as a senaitty analysis.

3.35. MRI:Infarctions andMicrohemorrhages

LYTFENOGAZ2YEa YR YAONRBKSY2NNKIF3ISa 6SNB ARSY(GAU
imaging technician and2cy UNJX SR 0 & blindeNdo Rlixihitairdokndatioft 13 Each

finding was categorized as possible or definitee dataset V5 V11 MRI_FINDINGSREPORT
documents these findings in a thréevel structure with findingguniqueid) nested within visits

(Msit) nested within participants.

To simplify analyses, derdevariables have been provided\#» V11 MRI_DERNat quantify

the number oflarge cortical infarction ARGECORTFREMall cortical infarctions

(SMALLCORTFRES®bcorticalinfarctions(SUBCORTFRE&perficialsiderosis
(SUPERSIDFREQcrohemorrhagges(CMHFRERQdeep cerebralmicrohemorrhages

ARIC_Manual_30_220919.pdf Page 101



(DEEPCMHFRE ®bar microhemorrhagegLOBARCMHFRE@nd nfratentorial
microhemorrhagegINFRATCMHFRE& each visit. Only findings classified as definite were
counted.

Table 33.2. Definitions ofinfarctions and microhemorrhages

Type Definition

Microhemorrhage A discrete, roughly spherical hypointense region inside the brain with clear borders and a d
contrast between tissue and lesididentified viaT2 Star sequence.

Lobar Amicrohemorrhagdound inthe frontal, temporaloccipital, or parietal lobe

Microhemorrhages
Cerebral A microhemorrhagéound inthe external capsule, internal capsule, corpus callosum, insula,
Microhemorrhages thalamus proper, caudate, putamen, or pallidum regions
Infratentorial A microhemorrhagéound inthe pons, midbrain, medulla, cerebellum, or brainstem

Microhemorrhages
Superficial Siderosis | Acurvilinear hypointense band located on the cortical surfaci the cortical sulcildentified
viaT2 Star sequence.

Large Cortical Infarctiong A T2hyperintense lesion (gliosis) that includes cortical gray matter, may include underlying
matter, and extends to the cortical edge. Identified via FLAIR sequence and may be confirn
presence of a T1 hypointense cortical defect. Defined as grézearor equal to 10mm in
greatest dimension (of gliosis) on an axial slice.

Small Cortical Infarctiong A T2 hyperintense lesion that includes cortical gray matter, may include underlying white m
and extends to the cortical edge. Identified via FL3&€@uence and may be confirmed by
presence of a T1 hypointense cortical defect. Defined as less than 10mm in maximum dian]
(of gliosis) on an axial slice.

Subcortical Infarctions | A T2 hyperintense lesion with a dark center seen in the white mattegterftorial, and central
gray or capsular regions. Must be distinguished from perivascular spaces and ruled out as
cortical infarction. In most regions, the dark area (tissue loss areas) must be greater than o
to 3mm in diameter as measured on th&AIR or T1 based on whichever image shows the fin
Y2NB Ot SINIiegd ¢KS GSNINA& dadzoO2NIAOKT & Iy
lacunar infarction is a more specific definition, i.e. a subcortical infarction that is 3 to 15 mm
diameter.

Two versios of each derived variable have been developed. The first version (FREQ1) does not
reconcile withinparticipant differences over time. Consequently, it is possible for a participant

to have more infarctions or lmrohemorrhagest Vist 5 then at subsequent visits. The second
version (FREQ2) uses data from all available visits to ensure that there is a logical progression
such that the number of infarctions orianohemorrhagesncrease but never decrease with

time. For example, the fitsversion (FREQ1) may indicate that a participant has 2 infarcts at

Visit 5 and 1 infarct at Visit 6. In contrast, the second version would indicate that the same
participant has 1 infarct at Visit 5 and 1 infarct at VisABalysts arencouraged to explore

both versions when conducting longitudinal analyses, although the second version (FREQ?2) is
typically reported as the primary outcome while the first version (FREQ1) is treated as a

sensitivity analysis.
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3.36. MRI: Quality Control

The datasetv5 V11 MRI_IMAGEQ@Gntains quality control information documented in a
three-level structure with scanning seriéSeriesDescriptiomested within visit§Visit) nested
within participants. Quality control assessmerfi&(iesQLand assessments protocol
adherence $eriesProtocglare provided for some series. T6_V11 MRI_DERMtaset also

documents head motiorRMS_ Displacement_mmvhich can impact scan quality.
3.3.7. PET: Standardized UptakaueRatio

The datase¥V5_V11_PERas a twelevel structure with visit§Visit) nested within participants.
AllPET scansere caregistered with MRI scar(Section 2.1% Both scans wergypically
performedless than a year aparfheMUIlti-atlas region Segmentation utilizing Ensembles of
registration algorithms and parametefSIUSEatlas* was used to documertandardized
UptakeValueRatios (suv) in 77 regions of which 69 regions were subdivided into the left and
right hemisphereComposite brain regionsere derived by theMallinckrodt Institute of
Radiology at Washington University School of Medicine in St..Louis

Table 33.3. PET composite brain regions of interest

(Information not yet provided by PET readirgnter)

3.38. CrosssectionalAnalyses

Crosssectional analyses may be performed using all scans from a single visit or a singlerscan
individual acrossisits. The latter approach provides a larger analytic sample but careful
consideration must be given to how age differences mayact parameter estimates and
whether the time between the exposure and the outcome introdsloms.Since scans of later
visits used 3D technologyhe use of 2D scans at Visit 5 (Section 2.14) may also limit the types
of analyses that can be performed.

Measures of lain volumeand ortical thicknesgSection 3.3.2) have a normal distribution and
can beanalyzed utilizing linear regression models. When analyzing veluotal intracranial
volume([V5_V11 MRI_DERKstimatedTotalintraCranialVatyust be irtluded as a covariate

to adjust for diffeences caused by head six®hen analyzing cortical thickness, this covariate
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does not need to be integrated into the mod&ks In prior publications, ARIC investigators
referred to composite regiorlinkedto! £ T KSAYSNNR&a RA&SFHasS ra | wfi
NJB 3 A28 yhis @rminologys no longer considered accurate. Composite regions provided by
the Mayo ADIR Lab should be referred tdtasporallobe meta-ROCbr Yeinporatparietal

lobe meta-RON egidds.

Measures of WMH (Section 3.3.3) have a strong right skewed distribution. As a result, WMH
volume is typically log transformed prior to being analyzed as the outcome in a linear
regression model. A natural log transformation is the most common etmic a log base 2
transformation is equally reasonable. A generalized linear model with a gamma distribution and
a log link function is viable alternativeRegardless of the modatilized, total intracranial

must be included as a covariate to adjust fiifferences caused by head size

Measures of MD and FA (Section 3.3.4) hameranaldistribution with a modest right skew
Consequently, many analysts treat the distribution as normal and apply a linear regression
model. An alternative approach is td & quantile regression model to the data.most
situations,analysts treat the meianof MD and FA as the primary outcome and examine the
meanof MD and FA in sensitivity analyses.

Counts ofmfarctions and microhemorrhaggSection 3.3.5) have a negative binomial
distribution. Some analysts choose to dichotomize the outcome to indicate whether an
infarction or mcrohemorrhages absent or present. A logistic regression model is employed to
generate odds ratios. Alternatiwela Poisson model with robust error variance can be used to
calculate the relative risk. Other analysts prefer to leave counts in their original form and fit a
negative binomial regression model to calculate rate ratios. A-khardle or zerainflated

negative binomial regression model may also be adopted when a sizable number of the
participants in the analytic sample do not haveyanfarctions or micronemorrhags. These
models provide an odds ratio indicating the probability of not havingfemlingsand a rate

ratio for the subsample of participants withfiading (zerehurdle) or the subsample of
participantssusceptibleo having &inding (zereinflated).

Measures of SUVR (Section 3.3.7) have a right skewed distribution and are typically

dichotomizel at the sample median before being analyzed with a logistic regression model.
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Sensitivity analyses that dichotomize the outcome at previously reported threslodld. 21°

1.1°and 1.G* are encouraged to facilitate comparisons with prior studies. Dminizing the

outcome at the 75th percentile is anathcommon sensitivity analysi$Fitting a quantile

regression to a continuous measure of SUVR may also offer valuable insights

Some analysts choose to fit a tdevel mixed effects model that examinksain regions nested

within participants. These models employ the same variable transformations and link functions

described aboveHowever, before fitting the mixed effects model outcomes from different

regions of the brain are often placed on the samalsdy standardizing or calculating a

percentageAlternative techniques, such aspping a scaled marginal mod@I¢an also be

adopted.
Table 33.4. Suggestd approachesfor crosssectional analyses
Outcome Distribution Levels Models
Brain Volume Normal 1 Linear regression with total intracranial volume as a covariate
Cortical Thickness Normal 1 Linear regression
1 Linear regression aftapplying log transformation to outcome
White Matter Strong with total intracranial volume as a covariate
Hyperintensities Right Skew 1 Generalized linear regression with a gamma distribution and
log link functionwith total intracranial volume as a covariate
Mean Modest 1 Linear regression
Diffusivity Right Skew 1 Quantile regression to account for skew
Fractional Modest 1 Linear regression
Anisotropy Right Skew | Onelevel model| 1 Quantile regression to account for skew
or 1 Logistic regression aftelichotomizing outcome
two-level mixed | 1 Poisson regression with robust error variance after
effects model dichotomizing outcome
Infarctions and Negative 1 Negative binomial regression model assuming minimal numb
Microhemorrhages| Binomial of expess zeroes . . . .
1 Zercinflated negative binomial regression model when exces
zeroes are present
1 Zem-hurdle negative binomial regression model when excess
zeroes are present
Standardized 1 Logistic regression after dichotomizing outcome
Uptake Right Skew 1 P_onsson regression with robust error variance after
. dichotomizing outcome
ValueRatio

1 Quantile regression to account for skew

3.39. Longitudinal Analyses

Like longitudinal analgs of cognitive declinandincident dementia,dngitudinal analyses of

MRI and PE3cansneed to account for bias caused by informative attrition. A common solution

is to employ multiple imputation by chained equations (MICE) destiibb€éetail in Section

3.12324 Alternative approaches include the usepafttern mixture model€>?’ selection
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models?®3° shared parameter model;?8 or inverse probability weighting (Section 3.%Yhen
appropriate, more than one method may be applied. For example, an analyst might use MICE to
impute missing values for a longitudinal analysis restdid¢teall participants who completed a

MRI scan at Visit 5 and use probability weighting (Section 3.3.1) in a model with robust
standard errors to generate parameter estimates that correspond to the ARIC cohort at Visit 5.
Before imputing values, the datasshould be restricted to thanalytic sampleKey variables

commonlyincorporated into the imputation modehclude the following.

1. The exposure. If multiple iterations of the exposure (e.g. standardized, dichotomized,
guartiles, etc.) will be examinedeh analysts are encouraged to include the original
version of the variable in the imputation model anctrapply the necessary

transformations postmputation.
2. The primary outcome at both concurrent and prior assessments.

3. Timeinvariant covariates meased at the baseline assessment such as sex
(IDERIVE##|GENDER##), 1@aeter ([DERIVE##]RACEGRP## and [DERIVE##]CENTER),
education ([DERIVE1#]ELEVELO2), meatered age ([DERIVE##|V#AGE##), and the
LINBaSyOS 2F GKS | L2t A LR LINPOBMM2)whichid Sy 2 ( & LIS
typically defined as dichotomous (0 alleles versus 1 or more alleles) but may

alternatively be defined as trichotomous (0 alleles, 1 allele, or 2 alleles).

4. Timevarying covariates present in DERIVE## such as diabgpstension, and

cigarette use. Please note that continuous covariates are typically oeatered.

Future versions of this manual will provide more detailed recommendations based on ongoing
analyses.

Analystsutilizing MICEnustalso consider how specific choices made when constructing the
imputation model may impact the interpretation of parameter estimates (Section 3.1).

Pertinentdecisions include the following.

1. Whether to include or remove deceased participatitsd whether to include a

dichotomous indicator that denotes if a participant is living or dead during each visit
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2. How to define when a participant with a missing assessment might have completed a
MRI or PET scan. The definition may involve calculating the medianrtimébfiseline
for all participants who completed a scan as well as calculating the date 180 days before

the date ofdeath for deceased participants.

3. Whether to impute all outcomes of interest in the same imputation model or in

separate imputation models.

4. Whether imputed values that defy plausibility need to be winsorized, such as a negative

value for brain volume.
5. Whether to employ single level or multilevel imputatiéh.

6. How to evaluate the performance of the imputation motielnd determine whether it

should be refined by integrating auxiliary variables or specifying interactions
7. The number of imputed datasets to generate.

After appropriate steps have been taken to address informative attrition, most analysts
perform one of three types of longitudinal analyses. The first type is prospective and involves
analyzing MRI or PET scans from two points in time. The same varaigéotmations,

models, and link functions utilized when conducting cresstional analyses can lapplied to
prospective analyses. The value of the outcome at the baseline and the time between
assessments are typically included as covariates, but thisidaaests on the proposed
hypotheses and envisioned causal pathw&S8ome analysts also opt to compute a new
outcome that reflects the change or rate of change between two time points. However, this
approach is strongly discouraged as it can introdeizer into causal analys&sand reduce

power (Section 3.1.2). A better alternative is to perform the second typengfitudinalanalysis
which utilizes generalized estimation equations (GEES) or mixed effects models. GEE and mixed
effects models permit@alysts to incorporate measures fromultiple points in time and

calculate the rate of change by specifying an interaction with time. GEEsobiikt standard
errorsand anunstructured correlation matrigenerate estimates of change wiplopulation
avergged interpretations Mixed effects models with a random intercept, a random time slope,

and anunstructured covariance matroalculate estimates of change with subjegtecific
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interpretations. Details and modeling options, such as alternative speaiiitsatif the
covariance matrices and random effects, are described in Section 3.1.2. The third type of
analysis is thredevel or crosslassified mixed effects models that examine brain regions
nested within visits nested within participants. This analgisn requires the measure from
each region to be placed on the same scale prior to model fitting (Section 3.3.8).

Table 33.5. Suggestd approachesfor longitudinal analyses

Outcome Distribution Levels Models

1 Linear regression with total intracranial
volume as a covariate

CorticalThickness Normal 1 Linear regression

1 Linear regression after applying log
transformation to outcomewith total

White Matter Strong intracranial volume as a covariate

Hyperintensities Right Skew 1 Generalized linear regression with a gammg

distribution and a log link functiowith total

intracranial volume as a covariate

Mean Modest 1 Linear regression

Diffusivity Right Skew _ 1 Quantile regression to account for skew
Onelevelprospective model,

generalized estimating equation
two-level mixed effects model,
two-level crosslassified

Brain Volume Normal

Fractional Modest
Anisotropy Right Skew

1 Linear regression
1 Quantile regression to account for skew

1 Logistic regression after dichotomizing
outcome
mixed effects models, or 11 Poisson regression with robust error variang
three-level mixed effects model after dichotomizing outcome
Infarctions and Negative 11 Negative binomial regression model assumi
Microhemorrhages| Binomial minimal number of excess zeroes
1 Zeroinflated negative binomial regression
model when excess zeroes are present
9 Zerchurdle negative binmial regression
model when excess zeroes are present
1 Logistic regression after dichotomizing
Standardized Outcome
Uptake Right Skew 1 Poisson regression with robust error variang
ValueRatio after dichotomizing outcome
1 Quantile regression to account for skew

3.3.10. Utilizing Model Diagnostics

For both crossectional and longitudinal analyseiagnosticshould be employetb evaluate

the primary model(s)Common visualizations include the following.

1. The mean of model residuals overdly levels of the exposurand by levels of key
covariates such as gender and raégamining residuals across time or visits is also

pertinent when fitting lomitudinal models.
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2. A histogram or €D plot of model residuals to assess the normality of errors.
3. Scatterplots of model residuals against predicted values from the model.

4. Scatterplots of continuous covariates across time ifdbeariateshave a statisticajl

significant interaction with timén a longitudinal model.
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Appendix A:Confirmatory Factor Analysis ModeWith Categorical Indicators

Prior to analysis in Mplus, neurocognitive tests were converted into the derived variables
depicted below. The Trails Making Tests were also reversed so that the ljoogssble score

was 0 and the highest possible score was 240.

Variable | Label Definition
DWRC Delayed Word Recall | If DWR is 0 or 1 then DWRC is 0
Categorized Else if DWR is 2 then DWRC is 1

Else if DWR is 3 then DWRC is 2
Else if DWR is 4 then DWRC is 3
Else if DWR is 5 then DWRC is 4
Else if DWR is 6 then DWRC is 5
Else if DWR is 7 then DWRC is 6
Else if DWR is 8 then DWRC is 7
Else if DWR is 9 then DWRC is 8
Else if DWR is 10 then DWRC is 9

DSSC Digit Symbol If DSS is equal tr greater than 0 and less than 26 then DSSC is 0
Substitution Else if DSS is equal to or greater than 26 and less than 33 then DSSC is 1
Categorized Else if DSS is equal to or greater than 33 and less than 38 then DSSC is 2

Else if DSS is equal to or greater than 38 andtess43 then DSSC is 3

Else if DSS is equal to or greater than 43 and less than 46 then DSSC is 4
Else if DSS is equal to or greater than 46 and less than 50 then DSSC is 5
Else if DSS is equal to or greater than 50 and less than 55 then DSSC is 6
Else iDSS is equal to or greater than 55 and less than 60 then DSSC is 7
Else if DSS is equal to or greater than 60 then DSSC is 8

WFTFC Phonemic Fluency If WFTF is equal to or greater than 0 and less than 4 then WFTFC is O
Categorized (F) Else if WFTF is equalor greater than 4 and less than 6 then WFTFC is 1
Else if WFTF is equal to or greater than 6 and less than 8 then WFTFC is 2
Else if WFTF is equal to or greater than 8 and less than 10 then WFTFC is 3
Else if WFTF is equal to or greater than 10 arsltlesn 12 then WFTFC is 4
Else if WFTF is equal to or greater than 12 and less than 14 then WFTFC is !
Else if WFTF is equal to or greater than 14 and less than 16 then WFTFC is |
Else if WFTF is equal to or greater than 16 and less than 18 then WKFTFC is
Else if WFTF is equal to or greater than 18 then WFTFC is 8

WFTAC Phonemic Fluency If WFTA is equal to or greater than 0 and less than 4 then WFTAC is 0
Categorized (A) Else if WFTA is equal to or greater than 4 and less than 6 then WFTAC is 1
Else iWFTA is equal to or greater than 6 and less than 8 then WFTAC is 2
Else if WFTA is equal to or greater than 8 and less than 10 then WFTAC is 3
Else if WFTA is equal to or greater than 10 and less than 12 then WFTAC is
Else if WFTA is equal to or gredtean 12 and less than 14 then WFTAC is 5
Else if WFTA is equal to or greater than 14 and less than 16 then WFTAC is
Else if WFTA is equal to or greater than 16 and less than 18 then WFTAC is
Else if WFTA is equal to or greater than 18 then WFTAC is 8

WFTSC Phonemic Fluency If WFTS is equal to or greater than 0 and less than 4 then WFTSC is 0
Categorized (S) Else if WFTS is equal to or greater than 4 and less than 6 then WFTSC is 1
Else if WFTS is equal to or greater than 6 and less than 8 then VBRZTSC i
Else if WFTS is equal to or greater than 8 and less than 10 then WFTSC is 3
Else if WFTS is equal to or greater than 10 and less than 12 then WFTSC is
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Variable

Label

Definition

Else if WFTS is equal to or greater than 12 and less than 14 then WFTSC is
Else if WFTS is equalor greater than 14 and less than 16 then WFTSC is 6
Else if WFTS is equal to or greater than 16 and less than 18 then WFTSC is
Else if WFTS is equal to or greater than 18 then WFTSC is 8

WFTTC

Phonemic Fluency
Categorized (FAS)

If WFTT is equal tor greater than 0 and less than 19 then WFTTC is 0

Else if WFTT is equal to or greater than 19 and less than 24 then WFTTC is |
Else if WFTT is equal to or greater than 24 and less than 28 then WFTTC is |
Else if WFTT is equal to or greater than 28 ansltlesn 32 then WFTTC is 3
Else if WFTT is equal to or greater than 32 and less than 35 then WFTTC is
Else if WFTT is equal to or greater than 35 and less than 39 then WFTTC is |
Else if WFTT is equal to or greater than 39 and less than 43 then WFTTC is |
Else if WFTT is equal to or greater than 43 and less than 49 then WFTTC is |
Else if WFTT is equal to or greater than 49 then WFTTC is 8

ILRPC

Incidental Learning
Categorized (Digit
Symbol Pairs Score)

ILRPC is equal to variable ILRP

ILRSC

Incidental Learning
Categorized (Symbols
Score)

ILRPC is equal to variable ILRS

ANSC

Semantic Fluency
Categorized

If ANS is equal to or greater than 0 and less than 11 then ANSC is 0

Else if ANS is equal to or greater than 11 and less than 13 then ANSC is
Else if ANS is equal to or greater than 13 and less than 15 then ANSC is 2
Else if ANS is equal to or greater than 15 and less than 16 then ANSC is 3
Else if ANS is equal to or greater than 16 and less than 17 then ANSC is 4
Else if ANS is equal to aegter than 17 and less than 19 then ANSC is 5
Else if ANS is equal to or greater than 19 and less than 21 then ANSC is 6
Else if ANS is equal to or greater than 21 and less than 23 then ANSC is 7
Else if ANS is equal to or greater than 23 then ANSC is 8

LMTAC

Logical Memory
Categorized (I Story A)

If LMTA is equal to or greater than 0 and less than 6 then LMTAC is O

Else if LMTA is equal to or greater than 6 and less than 8 then LMTAC is 1
Else if LMTA is equal to or greater than 8 and less than 9 th@ACNk 2

Else if LMTA is equal to or greater than 9 and less than 10 then LMTAC is 3
Else if LMTA is equal to or greater than 10 and less than 11 then LMTAC is 4
Else if LMTA is equal to or greater than 11 and less than 12 then LMTAC is &
Else if LMTA isgeal to or greater than 12 and less than 13 then LMTAC is 6
Else if LMTA is equal to or greater than 13 and less than 15 then LMTAC is 7
Else if LMTA is equal to or greater than 15 and less than 17 then LMTAC is &
Else if LMTA is equal to or greater thahtfhen LMTAC is 9

LMTBC

Logical Memory
Categorized (I Story B)

If LMTB is equal to or greater than 0 and less than 6 then LMTBC is O

Else if LMTB is equal to or greater than 6 and less than 8 then LMTBC is 1
Else if LMTB is equal to or greater thaar®l less than 9 then LMTBC is 2

Else if LMTB is equal to or greater than 9 and less than 10 then LMTBC is 3
Else if LMTB is equal to or greater than 10 and less than 11 then LMTBC is 4
Else if LMTB is equal to or greater than 11 and less than 12 then LiM3BC
Else if LMTB is equal to or greater than 12 and less than 13 then LMTBC is €
Else if LMTB is equal to or greater than 13 and less than 15 then LMTBC is 7
Else if LMTB is equal to or greater than 15 and less than 17 then LMTBC is &
Else if LMTB is eglto or greater than 17 then LMTBC is 9
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Variable

Label

Definition

LMTCC

Logical Memory
Categorized (Il Story A

If LMTC is equal to or greater than 0 and less than 3 then LMTCC is 0

Else if LMTC is equal to or greater than 3 and less than 5 then LMTCC is 1
Else if LMTC &gjual to or greater than 5 and less than 7 then LMTCC is 2
Else if LMTC is equal to or greater than 7 and less than 8 then LMTCC is 3
Else if LMTC is equal to or greater than 8 and less than 9 then LMTCC is 4
Else if LMTC is equal to or greater than 9 kmsd than 10 then LMTCC is 5

Else if LMTC is equal to or greater than 10 and less than 11 then LMTCC is ¢
Else if LMTC is equal to or greater than 11 and less than 13 then LMTCC is ]
Else if LMTC is equal to or greater than 13 and less than 15 then LM3CC i
Else if LMTC is equal to or greater than 15 then LMTCC is 9

LMTDC

Logical Memory
Categorized (Il Story B

If LMTD is equal to or greater than 0 and less than 3 then LMTDC is O

Else if LMTD is equal to or greater than 3 and less than 5 then LMTDC is 1
Else if LMTD is equal to or greater than 5 and less than 7 then LMTDC is 2
Else if LMTD is equal to or greater than 7 and less than 8 then LMTDC is 3
Else if LMTD is equal to or greater than 8 and less than 9 then LMTDC is 4
Else if LMTD is equal to gireater than 9 and less than 10 then LMTDC is 5
Else if LMTD is equal to or greater than 10 and less than 11 then LMTDC is ¢
Else if LMTD is equal to or greater than 11 and less than 13 then LMTDC is ]
Else if LMTD is equal to or greater than 13 and less 15 then LMTDC is 8
Else if LMTD is equal to or greater than 15 then LMTDC is 9

LMTTC

Logical Memory
Categorized

If LMT is equal to or greater than 0 and less than 20 then LMTTC is 0

Else if LMT is equal to or greater than 20 and less than 26 themCN4TL

Else if LMT is equal to or greater than 26 and less than 31 then LMTTC is 2
Else if LMT is equal to or greater than 31 and less than 36 then LMTTC is 3
Else if LMT is equal to or greater than 36 and less than 41 then LMTTC is 4
Else if LMT is equtd or greater than 41 and less than 45 then LMTTC is 5
Else if LMT is equal to or greater than 45 and less than 50 then LMTTC is 6
Else if LMT is equal to or greater than 50 and less than 57 then LMTTC is 7
Else if LMT is equal to or greater thantb&n LMTTC is 8

DSBC

Digit Span Backwards
Categorized

If DSB is between 0 and 2 then DSBC is 0

Else if DSB is 3then DSBC is 1

Else if DSB is 4 then DSBC is 2

Else if DSB is 5 then DSBC is 3

Else if DSB is 6 then DSBC is 4

Else if DSB is 7 then DSBC is 5

Else if DSB is 8 then DSBC is 6

Else if DSB is 9 then DSBC is 7

Else if DSB is between 10 and 12 then DSBC is 8

BNTC

Boston Naming Test
Categorized

If BNT is equal to or greater than O and less than 16 then BNTC is O

Else if BNT is equal to greater than 16 and less than 22 then BNTC is 1
Else if BNT is equal to or greater than 22 and less than 24 then BNTC is 2
Else if BNT is equal to or greater than 24 and less than 26 then BNTC is 3
Else if BNT is equal to or greater than 26 and less tiiaheh BNTC is 4

Else if BNT is equal to or greater than 27 and less than 28 then BNTC is 5
Else if BNT is equal to or greater than 28 and less than 29 then BNTC is 6
Else if BNT is equal to or greater than 29 and less than 30 then BNTC is 7
Else if BNTs equal to or greater than 30 then BNTC is 8

TMTAC

Trails Making Test A
Reversed Categorized

If TMTA is equal to or greater than 0 and less than 160 then TMTAC is O
Else if TMTA is equal to or greater than 160 and less than 180 then TMTAC |
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Variable Label Definition
Else ifTMTA is equal to or greater than 180 and less than 189 then TMTAC is
Else if TMTA is equal to or greater than 189 and less than 196 then TMTAC |
Else if TMTA is equal to or greater than 196 and less than 201 then TMTAC |
Else if TMTA is equal to greater than 201 and less than 205 then TMTAC is 5
Else if TMTA is equal to or greater than 205 and less than 209 then TMTAC |
Else if TMTA is equal to or greater than 209 and less than 214 then TMTAC |
Else if TMTA is equal to or greater than 2idrit TMTAC is 8
TMTBC Trails Making Test B If TMTB is equal to or greater than 0 and less than 1 then TMTBC is 0
Reversed Categorized | Else if TMTB is equal to or greater than 1 and less than 54 then TMTBC is 1
Else if TMTB is equal to or greater thanabdl less than 96 then TMTBC is 2
Else if TMTB is equal to or greater than 96 and less than 121 then TMTBC is
Else if TMTB is equal to or greater than 121 and less than 137 then TMTBC |
Else if TMTB is equal to or greater than 137 and less than 160TtH&BC is 5
Else if TMTB is equal to or greater than 150 and less than 162 then TMTBC |
Else if TMTB is equal to or greater than 162 and less than 175 then TMTBC |
Else if TMTB is equal to or greater than 175 then TMTBC is 8
TCRDAC | CERAD Word List TCRDS is equal td CRDA
Categorized (Immediatq If TCRD#s equal tol0 then TCRDA9
Trial 1)- Phone
TCRDBC | CERAD Word List TCRDBC is equal to TCRDB
Categorized (Immediatq If TCRDB is equal 1@ thenTCRDB 8
Trial 2)- Phone
TCRDCC | CERADVord List TCRDCC is equal to TCRDC
Categorized (Immediatq If TCRDC is equal 10 thenTCRDC B
Trial 3)- Phone
TCRDDC | CERAD Word List TCRDDC is equal to TCRDD
Categorized (Delayed) | If TCRDD is equal i® thenTCRDD 8
Phone
TWFTFC | Phonemic Fluency If TWFTF is equal to or greater than 0 and less than 4 then TWFTFC is 0
Categorized (F)Phone | If TWFTF is equal to or greater than 4 and less than 6 then TWFTFC is 1
If TWFTF is equal to or greater than 6 and less than 8 then TWFTFC is 2
If TWFTF is equal to or greater than 8 and less than 10 then TWFTFC is 3
If TWFTF is equal to or greater than 10 and less than 12 then TWFTFC is 4
If TWFTF is equal to or greater than 12 and less than 14 then TWFTFC is 5
If TWFTF is equal to greater than 14 and less than 16 then TWFTFC is 6
If TWFTF is equal to or greater than 16 and less than 18 then TWFTFC is 7
If TWFTF is equal to or greater than 18 then TWFTFC is 8
TWFTAC | Phonemic Fluency If TWFTA is equal to oragter than 0 and less than 4 then TWFTAC is 0
Categorized (A)Phone | If TWFTA is equal to or greater than 4 and less than 6 then TWFTAC is 1
If TWFTA is equal to or greater than 6 and less than 8 then TWFTAC is 2
If TWFTA is equal to or greater than 8 and less than 10 then AQViST3
If TWFTA is equal to or greater than 10 and less than 12 then TWFTAC is 4
If TWFTA is equal to or greater than 12 and less than 14 then TWFTAC is 5
If TWFTA is equal to or greater than 14 and less than 16 then TWFTAC is 6
If TWFTA is equal to oraater than 16 and less than 18 then TWFTAC is 7
If TWFTA is equal to or greater than 18 then TWFTAC is 8
TANSC Semantic Fluency If TANS is equal to or greater than 0 and less than 11 then TANSC is 0
Categorized Phone If TANS is equal to greater than 11 and less than 13 then TANSC is 1
If TANS is equal to or greater than 13 and less than 15 then TANSC is 2
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Variable Label Definition

If TANS is equal to or greater than 15 and less than 16 then TANSC is 3
If TANS is equal to or greater than 16 and less than 17 thRI$STAs 4

If TANS is equal to or greater than 17 and less than 19 then TANSC is 5
If TANS is equal to or greater than 19 and less than 21 then TANSC is 6
If TANS is equal to or greater than 21 and less than 23 then TANSC is 7
If TANS is equal to greater than 23 then TANSC is 8

TDSBC Digit Span Backwards | If TDSB is between 0 and 2 then TDSBC is 0

Categorized Phone Else if TDSB is 3 then TDSBC is 1

Else if TDSB is 4 then TDSBC is 2

Else if TDSB is 5 then TDSBC is 3

Else if TDSB is 6 th@DSBC is 4

Else if TDSB is 7 then TDSBC is 5

Else if TDSB is 8 then TDSBC is 6

Else if TDSB is 9 then TDSBC is 7

Else if TDSB is between 10 and 12 then TDSBC is 8

The derived variables were integrated inteanfirmatory factor analysismodel Gobal

cognition factor scores were produced using thBowing Mplussyntax The number appended
to the end of each derived variable indicates the corresponding ARICFasigxampleDWRC?2
is the categorized version of the DWR from Visit 2. When titer 181 isappended, the derived
variable is from thdorain MRI sukstudy.
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A.1l.In Person Assessments Only (Version 1)

DATA: FILE = FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM LMTTCM TMTACM TMTBCM
WFTTCM ANSCM ILRSCM

LMTACM LMTBCM LMTCCM LMTDCM WFTFCM

WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 WFTTCS5 DSSC5 ILRPC5 ANSC5 DSBC5

BNTCS5 LMTTCS5 TMTACS5 TMTBCS5 ILRSC5

LMTACS5 LMTBC5 LMTCC5 LMTDC5 WFTFC5 WFTAC3NFTSCS
DWRC6 WFTTC6 DSSC6 ILRPC6 ANSC6 DSBC6

BNTC6 LMTTC6 TMTAC6 TMTBCG6 ILRSC6

LMTAC6 LMTBC6 LMTCC6 LMTDC6 WFTFC6 WFTAC6 WFTSC6
DWRC7 WFTTC7 DSSC7 ILRPC7 ANSC7 DSBC7

BNTC7 LMTTC7 TMTAC7 TMTBCY7 ILRSCY

LMTAC7 LMTBC7 LMTCC7 LMTDC7 WFTFC7 WFTAC7 WFTSC7
DWR8 DSSC8 WFTTC8 WFTFC8 WFTAC8 WFTSCS8

ILRPCS8 ILRSC8 ANSC8

LMTC8 LMTAC8 LMTBC8 LMTCC8 LMTDC8 DSBC8 BNTCS8
TMTACS8 TMTBCS8

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

TWFTFC8 TWFTAC8 TANSC8 TDSBC8 TTMTACS8 TTMTBCS8
DWRC9 DSSC9 WFTTC9 WFTFC9 WFTAC9 WFTSC9

ILRPC9 ILRSC9 ANSC9

LMTC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9 DSBC9 BNTC9
TMTAC9 TMTBC9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDC9

TWFTFC9 TWFTAC9 TANSC9 TDSBC9 TTMTACYO TTMTBC9

USEVARIABLES =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSCM LMTTCM TMTACM
TMTBCM WFTTCM ANSCM

DWRC4 DSSC4 WFTTC4

DWRC5 WFTTC5 DSSCS5 ILRPC5 ANSC5
DSBC5 BNTC5 LMTTCS5 TMTACS TMTBC5
DWRC6 WFTTC6 DSSC6 ILRPC6 ANSC6
DSBC6 BNTC6 LMTTC6 TMTAC6 TMTBC6
DWRC7 WFTTC7 DSSC7 ILRPC7 ANSC7
DSBC7 BNTC7 LMTTC7 TMTAC7 TMTBC7
DWRC8 WFTTC8 DSSCS8 ILRPC8 ANSCS8
DSBC8 BNTC8 LMTTC8 TMTAC8 TMTBC8
DWRC9 WFTTC9 DSSC9 ILRPC9 ANSC9
DSBC9 BNTC9 LMTTC9 TMTACY9 TMTBCS,;

MISSING = ALL ( -9999);
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CATEGORICAL =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM LMTTCM TMTACM
TMTBCM WFTTCM ANSCM

DWRC4 DSSC4 WFTTC4

DWRC5 WFTTCS5 DSSCS ILRPC5 ANSC5
DSBC5 BNTCS5 LMTTCS5 TMTACS TMTBC5
DWRC6 WFTTC6 DSSC6 ILRPC6 ANSC6
DSBC6 BNTC6 LMTTC6 TMTAC6 TMTBC6
DWRC7 WFTTC7 DSSC7 ILRPC7 ANSC7
DSBC7 BNTC7 LMITC7 TMTAC7 TMTBC7
DWRC8 WFTTC8 DSSC8 ILRPC8 ANSCS8
DSBC8 BNTC8 LMTTC8 TMTAC8 TMTBC8
DWRC9 WFTTC9 DSSC9 ILRPC9 ANSC9
DSBC9 BNTC9 LMTTC9 TMTAC9 TMTBCY,;

IDVARIABLE = MPLUSID,;

ANALYSIS:
ESTIMATOR=MLR;
ALGORITHM=EM,;
COVERAGE=.0001;
INTEGRATION=MONTECAR;

MODEL:
GCV21 BY WFTTC2@1.497;
GCV21 BY DSSC2@2.779;
GCV21 BY DWRC2@1.139;
[GCV21@0.688];
GCV21@1.069;

GCV41 BY WFTTC4@1.497;
GCV41 BY DSSC4@2.779;
GCV41 BY DWRC4@1.139;
[GCV41@0.631];
GCV41@0.964;

GCVM1 BY WFTTCM@1.497;
GCVM1 BY ANSCM@1.667;
GCVM1 BY DSSCM@2.779;
GCVM1 BY TMTACM@2.337;
GCVM1 BY TMTBCM@3.310;
GCVM1 BY ILRPCM@1.375;
GCVM1 BY LMTTCM@1.414;
GCVM1 BY DWRCM@1.139;
[GCVM1@0.120];
GCVM1@0.915;

GCV51 BY DSBC5@1.351;

GCV51 BY BNTC5@1.752;
GCV51 BY WFTTC5@1.497;
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GCV51 BY ANSC5@1.667;
GCV51 BY DSSC5@2.779;
GCV51 BY TMTAC5@2.337;
GCV51 BY TMTBC5@3.310;
GCV51 BY ILRPC5@1.375;
GCV51 BY LMTTC5@1.414;
GCV51 BY DWRC5@1.139;
[GCV51@0];

GCV51@1;

GCV61 BY DSBC6@1.351;
GCV61 BY BNTC6@1.752;
GCV61 BY WFTTC6@1.497;
GCV61 BY ANSC6@1.667;
GCV61 BY DSSC6@2.779;
GCV61 BY TMTAC6@2.337;
GCV61 BY TMTBC6@3.310;
GCV61 BY ILRPC6@1.375;
GCV61 BY LMTTC6@1.414;
GCV61 BY DWRC6@1.139;
[GCV61@ 0.103];
GCV61@0.920;

GCV71 BY DSBC7@1351;
GCV71 BY BNTC7@1.752;
GCV71 BY WFTTC7@1.497;
GCV71 BY ANSC7@1.667;
GCV71 BY DSSC7@2.779;
GCV71 BY TMTAC7@2.337;
GCV71 BY TMTBC7@3.310;
GCV71 BY ILRPC7@1.375;
GCV71 BY LMTTC7@1.414;
GCV71 BY DWRC7@1.139;
[GCV71@ 0.109];
GCV71@1.011;

GCV81 BY DSBC8@1.351;
GCV81 BY BNTC8@1.752;
GCV81 BY WFTTC8@1.497;
GCV81 BY ANSC8@1.667;
GCV81 BY DSSC8@2.779;
GCV81 BY TMTAC8@2.337;
GCV81 BY TMTBC8@3.310;
GCV81 BY ILRPC8@1.375;
GCV81 BY LMTTC8@1.414;
GCV81 BY DWRC8@1.139;
[GCV81@ 0.004];
GCV81@0.765;

GCV91 BY DSBC9@1.351;

GCV91 BY BNTCO@1.752;
GCV91 BY WFTTCO9@1.497,
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GCV91 BY ANSC9@1.667;
GCV91 BY DSSCI9@2.779;
GCV91 BY TMTAC9@2.337;
GCV91 BY TMTBC9@3.310;
GCV91 BY ILRPCO@1.375;
GCV91 BY LMTTCO@1.414;
GCV91 BY DWRCO@139;
[GCV91@ 0.065];
GCV91@0.782;

[WFTTC2$1@ 2.497];
[WFTTC2$2@ 1.476];
[WFTTC2$3@ 0.673];
[WFTTC2$4@0.007];
[WFETTC2$5@0.499];
[WFTTC2$6@1.162];
[WFTTC2$7@1.853];
[WFTTC2$8@2.901];

[DSSC2$1@ 2.943];
[DSSC2$2@ 1.135];
[DSSC2$3@0.106];
[DSSC2$4@1.417];
[DSSC2$5@2.279);
[DSSC2$6@3.213];
[DSSC2$7@4.431];
[DSSC2$8@5.721];

[DWRC2$1@3.313];
[DWRC2$2@2.761];
[DWRC2$3@1.897];
[DWRC2$4@0.906];
[DWRC2$5@0.238];
[DWRC2$6@1.416];
[DWRC2$7@2.712];
[DWRC2$8@4.336];
[DWRC2$9@6.299];

[WFTTC4$1@ 2.497];
[WFTTC4$2@ 1.476];
[WFTTC4$3@ 0.673];
[WFTTC4$4@0.007];
[WFTTC4$5@0.499];
[WFTTC4$6@1.162];
[WFTTC4$7@1.853];
[WFTTC4$8@2.901];

[DSSC4$1@ 2.943];
[DSSC4$2@ 1.135];
[DSSC4$3@0.106];
[DSSC4$4@1.417];
[DSSCA$5@2.279);
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[DSSC4$6@3.213];
[DSSC4$7@4.431];
[DSSC4$8@5.721];

[DWRC4$1@3.313];
[DWRC4$2@2.761];
[DWRC4$3@1.897];
[DWRC4$4@0.906];
[DWRC4$5@0.238];
[DWRC4$6@1.416];
[DWRCA4$7@2.712];
[DWRC4$8@4.336];
[DWRC4$9@6.299];

[WFTTCM$1@2.497];
[WFTTCM$2@1.476];
[WETTCM$3@0.673];
[WFTTCM$4@0.007];
[WFTTCM$5@0.499];
[WFTTCM$6@1.162];
[WFTTCM$7@1.853];
[WFTTCM$8@2.901];

[ANSCM$1@2.674];
[ANSCM$2@1.606];
[ANSCM$3@0.568];
[ANSCM$4@0.07];

[ANSCM$5@0.44];

[ANSCM$6@1.323];
[ANSCM$7@2.158];
[ANSCMB8@2.997];

[DSSCM$1@2.943];
[DSSCM$2@1.135];
[DSSCM$3@0.106];
[DSSCM$4@1.417];
[DSSCM$5@2.279];
[DSSCM$6@3.213];
[DSSCM$7@4.431];
[DSSCM$8@5.721];

[TMTACM$1@3.539];
[TMTACM$2@2.053];
[TMTACMS$3@1.1];
[TMTACM$4@0.143];
[TMTACM$5@0.658];
[TMTACMS$6@1.424];
[TMTACMS$7@2.286];
[TMTACMS$8@3.68];

[TMTBCM$1@2.588];
[TMTBCM$2@1.856];
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[TMTBCM$3@0.775];
[TMTBCM$4@0.199];
[TMTBCM$5@1.141];
[TMTBCM$6@2.084];
[TMTBCM$7@3.123];
[TMTBCM$8@4.644];

[ILRPCM$1@ 2.406];
[ILRPCM$2@ 1.235] ;
[ILRPCM$3@ 0.376];
[ILRPCM$4@0.41];
[ILRPCM$5@1.205];
[ILRPCM$6@2.06];
[ILRPCM$7@2.746];
[ILRPCM$8@3.709];
[ILRPCM$9@4.705];

[LMTTCM$1@2.543];
[LMTTCM$2@1.626];
[LMTTCM$3@0.899];
[LMTTCM$4@0.225];
[LMTTCM$5@0.416];
[LMTTCM$6@0.949];
[LMTTCM$7@1.641];
[LMTTCM$8@2.668];

[DWRCM$1@3.313];
[DWRCM$2@®.761];
[DWRCM$3@L.897];
[DWRCM$4@D.906];
[DWRCM$5@0.238];
[DWRCM$6@1.416];
[DWRCM$7@2.712];
[DWRCM$8@4.336];
[DWRCM$9@6.299];

[DSBC5$1@ 3.141];
[DSBC5$2@ 2.173];
[DSBC5$3@ 1.05];
[DSBC5$4@0.087];
[DSBC5$5@1.374];
[DSBC5$6@2.298];
[DSBC5$7@3.18];
[DSBC5$8@4.11];

[BNTC5$1@ 3.25];

[BNTC5$2@ 1.848];
[BNTC5$3@ 1.185];
[BNTC5$4@ 0.303];
[BNTC5$5@0.211];
[BNTC5$6@0.891];
[BNTC5$7@1.838];
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[BNTC5$8@3.276];

[WFTTC5$1@ 2.497];
[WFTTC5$2@ 1.476];
[WFTTC5$3@ 0.673];
[WFTTC5$4@0.007];
[WFTTC5$5@0.499];
[WFTTC5$6@1.162];
[WFTTC5$7@1.853];
[WFTTC5$8@2.901];

[ANSC5$1@ 2.674];
[ANSC5$2@ 1.606];
[ANSC5$3@ 0.568];
[ANSC5$4@ 0.07];

[ANSC5$5@0.44];

[ANSC5$6@1.323];
[ANSC5$7@2.158];
[ANSC5$8@2.997];

[DSSC5$1@ 2.943];
[DSSC5$2@ 1.135];
[DSSC5$3@0.106];
[DSSC5$4@1.417];
[DSSC5$5@2.279);
[DSSC5$6@3.213];
[DSSC5$7@4.431];
[DSSC5$8@5.721];

[TMTAC5$1@ 3.539);
[TMTAC5$2@ 2.053];
[TMTAC5$3@ 1.1];
[TMTAC5$4@ 0.143];
[TMTAC5$5@0.658];
[TMTAC5$6@1.424];
[TMTAC5$7@2.286];
[TMTAC5$8@3.68];

[TMTBC5$1@ 2.588];
[TMTBC5$2@ 1.856];
[TMTBC5$3@ 0.775];
[TMTBC5$4@0.199];
[TMTBC5$5@1.141];
[TMTBC5$6@2.084];
[TMTBC5$7@3.123];
[TMTBC5$8@4.644];

[ILRPC5$1@- 2.406] ;
[ILRPC5$2@- 1.235];
[ILRPC5$3@- 0.376];
[ILRPC5$4@0.41];
[ILRPC5$5@1.205];
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[ILRPC5$6@2.06];

[ILRPC5$7@2.746];
[ILRPC5$8@3.709];
[ILRPC5$9@4.705];

[LMTTC5$1@ 2.543];
[LMTTC5$2@ 1.626];
[LMTTC5$3@ 0.899];
[LMTTC5$4@ 0.225];
[LMTTC5$5@0.416];
[LMTTC5$6@0.949];
[LMTTC5$7@1.641];
[LMTTC5$8@2.668];

[DWRC5$1@3.313];
[DWRC5$2@2.761];
[DWRC5$3@1.897];
[DWRC5$4@0.906];
[DWRC5$5@0.238];
[DWRC5$6@1.416];
[DWRC5$7@2.712];
[DWRC5$8@4.336];
[DWRC5$9@6.299];

[DSBC6$1@ 3.141];
[DSBC6$2@ 2.173];
[DSBC6$3@ 1.05];
[DSBC6$4@0.087];
[DSBC6$5@1.374];
[DSBC6$6@2.298];
[DSBC6$7@3.18];
[DSBC6$8@4.11];

[BNTC6$1@ 3.25];

[BNTC6$2@ 1.848];
[BNTC6$3@ 1.185];
[BNTC6$4@ 0.303];
[BNTC6$5@0.211];
[BNTC6$6@0.891];
[BNTC6$7@1.838];
[BNTC6$8@3.276];

[WFTTC6$1@ 2.497];
[WFTTC6$2@ 1.476];
[WFTTC6$3@ 0.673];
[WFTTC6$4@0.007];
[WFTTC6$5@0.499];
[WFTTC6$6@1.162];
[WFTTC6$7@1.853];
[WFTTC6$8@2.901];

[ANSC6$1@ 2.674];
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[ANSC6$2@ 1.606];
[ANSC6$3@ 0.568];
[ANSC6$4@ 0.07];

[ANSC6$5@0.44];

[ANSC6$6@1.323];
[ANSC6$7@2.158];
[ANSC6$8@2.997];

[DSSC6$1@ 2.943];
[DSSC6$2@ 1.135];
[DSSC6$3@0.106];
[DSSC6$4@1.417];
[DSSC6$5@2.279);
[DSSC6$6@3.213];
[DSSC6$7@4.431];
[DSSC6$8@5.721];

[TMTAC6$1@ 3.539);
[TMTAC6$2@ 2.053];
[TMTAC6$3@ 1.1];
[TMTAC6$4@ 0.143];
[TMTAC6$5@0.658];
[TMTAC6$6@1.424];
[TMTAC6$7@2.286];
[TMTAC6$8@3.68];

[TMTBC6$1@ 2.588];
[TMTBC6$2@ 1.856];
[TMTBC6$3@ 0.775];
[TMTBC6$4@0.199];
[TMTBC6$5@1.141];
[TMTBC6$6@2.084];
[TMTBC6$7@3.123];
[TMTBC6$8@4.644];

[ILRPC6$1@ - 2.406];
[ILRPC6$2@- 1.235];
[ILRPC6$3@- 0.376];
[ILRPC6$4@0.41];
[ILRPC6$5@1.205];
[ILRPC6$6@2.06];
[ILRPC6$7@2.746];
[ILRPC6$8@3.709];
[ILRPC6$9@4.705];

[LMTTC6$1@ 2.543];
[LMTTC6$2@ 1.626];
[LMTTC6$3@ 0.899];
[LMTTC6$4@ 0.225 |;
[LMTTC6$5@0.416];
[LMTTC6$6@0.949];
[LMTTC6$7@1.641];
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[LMTTC6$8@2.668];

[DWRC6$1@3.313];
[DWRC6$2@2.761];
[DWRC6$3@1.897];
[DWRC6$4@0.906];
[DWRC6$5@0.238];
[DWRC6$6@1.416];
[DWRC6$7@2.712];
[DWRC6$8@4.336];
[DWRC6$9@6.299];

[DSBC7$1@ 3.141];
[DSBC7$2@ 2.173];
[DSBC7$3@ 1.05];
[DSBC7$4@0.087];
[DSBC7$5@1.374];
[DSBC7$6@2.298];
[DSBC7$7@3.18];
[DSBC7$8@4.11];

[BNTC7$1@ 3.25];

[BNTC7$2@ 1.848];
[BNTC7$3@ 1.185];
[BNTC7$4@ 0.303];
[BNTC7$5@0.211];
[BNTC7$6@0.891];
[BNTC7$7@1.838];
[BNTC7$8@3.276];

[WFTTC7$1@ 2.497];
[WFTTC7$2@ 1.476];
[WFTTC7$3@ 0.673];
[WFTTC7$4@0.007];
[WFTTC7$5@0.499];
[WFTTC7$6@1.162];
[WFTTC7$7@1.853];
[WFTTC7$8@2.901];

[ANSC7$1@ 2.674];
[ANSC7$2@ 1.606];
[ANSC7$3@ 0.568];
[ANSC7$4@ 0.07];

[ANSC7$5@0.44];

[ANSC7$6@1.323];
[ANSC7$7@2.158];
[ANSC7$8@2.997];

[DSSC7$1@ 2.943];
[DSSC7$2@ 1.135];
[DSSC7$3@0.106];
[DSSC7$4@1.417];
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[DSSC7$5@2.279];
[DSSC7$6@3.213];
[DSSC7$7@4.431];
[DSSC7$8@5.721];

[TMTAC7$1@ 3.5 39];
[TMTAC7$2@ 2.053];
[TMTAC7$3@ 1.1];
[TMTAC7$4@ 0.143];
[TMTAC7$5@0.658];
[TMTAC7$6@1.424];
[TMTAC7$7@2.286];
[TMTAC7$8@3.68];

[TMTBC7$1@ 2.588];
[TMTBC7$2@ 1.856];
[TMTBC7$3@ 0.775];
[TMTBC7$4@0.199];
[TMTBC7$5@1.141];
[TMTBC7$6@2.084];
[TMTBC7$7@3.123];
[TMTBC7$8@4.644];

[ILRPC7$1@- 2.406];
[ILRPC7$2@- 1.235];
[ILRPC7$3@- 0.376];
[ILRPC7$4@0.41];
[ILRPC7$5@1.205];
[ILRPC7$6@2.06];
[ILRPC7$7@2.746];
[ILRPC7$8@3.709];
[ILRPC7$9@4.705];

[LMTTC7$1@ 2.543];
[LMTTC7$2@ 1.626];
[LMTTC7$3@ 0.899];
[LMTTC7$4@ 0.225];
[LMTTC7$5@0.416];
[LMTTC7$6@0.949];
[LMTTC7$7@1.641];
[LMTTC7$8@2.668];

[DWRC7$1@3.313];
[DWRC7$2@2.761];
[DWRC7$3@1.897];
[DWRC7$4@0.906];
[DWRC7$5@0.238];
[DWRC7$6@1.416];
[DWRC7$7@2.712];
[DWRC7$8@4.336];
[DWRC7$9@6.299];
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[DSBC8$1@ 3.141];
[DSBC8$2@ 2.173];
[DSBC8$3@ 1.05];
[DSBC8$4@0.087];
[DSBC8$5@1.374];
[DSBC8$6@2.298];
[DSBC8$7@3.18];
[DSBC8$8@4.11];

[BNTC8$1@ 3.25];

[BNTC8$2@ 1.848];
[BNTC8$3@ 1.185];
[BNTC8$4@ 0.303];
[BNTC8$5@0.211];
[BNTC8$6@0.891];
[BNTC8$7@1.838];
[BNTC8$8@3.276];

[WFTTC8$1@ 2.497];
[WFTTC8$2@ 1.476];
[WFTTC8$3@ 0.673];
[WFTTC8$4@0.007];
[WFTTC8$5@0.499];
[WFTTC8$6@1.162];
[WFTTC8$7@1.853];
[WFTTC8$8@2.901];

[ANSC8$1@ 2.674];
[ANSC8$2@ 1.606];
[ANSC8$3@ 0.568];
[ANSC8$4@ 0.07];

[ANSC8$5@0.44];

[ANSC8$6@1.323];
[ANSC8$7@2.158];
[ANSC8$8@2.997];

[DSSC8$1@ 2.943];
[DSSC8$2@ 1.135];
[DSSC8$3@0.106];
[DSSC8$4@1.417];
[DSSC8$5@2.279);
[DSSC8$6@3.213];
[DSSC8$7@4.431];
[DSSC8$8@5.721];

[TMTAC8$1@ 3.539);
[TMTAC8$2@ 2.053];
[TMTAC8$3@ 1.1];

[TMTAC8$4@ 0.143];
[TMTAC8$5@0.658];
[TMTAC8$6@1.424];
[TMTAC8$7@2.286];
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[TMTACS$8@3.68];

[TMTBC8$1@ 2.588];
[TMTBC8$2@ 1.856];
[TMTBC8$3@ 0.775];
[TMTBC8$4@0.199];
[TMTBC8$5@1.141];
[TMTBC8$6@2.084];
[TMTBC8$7@3.123];
[TMTBC8$8@4.644];

[ILRPC8$1@ - 2.406];
[ILRPC8$2@- 1.235];
[ILRPC8$3@- 0.376];
[ILRPC8$4@0.41];
[ILRPC8$5@1.205];
[ILRPC8$6@2.06];
[ILRPC8$7@2.746;
[ILRPC8$8@3.709];
[ILRPC8$9@4.705];

[LMTTC8$1@ 2.543];
[LMTTC8$2@ 1.626];
[LMTTC8$3@ 0.899];
[LMTTC8$4@ 0.225];
[LMTTC8$5@0.416];
[LMTTC8$6@0.949];
[LMTTC8$7@1.641];
[LMTTC8$8@2.668];

[DWRC8$1@3.313];
[DWRC8$2@2.761];
[DWRC8$3@1.897];
[DWRC8$4@0.906];
[DWRC8$5@0.238];
[DWRC8$6@1.416];
[ DWRC8$7@2.712];
[DWRC8$8@4.336];
[DWRC8$9@6.299];

[DSBC9$1@ 3.141];
[DSBC9$2@ 2.173];
[DSBC9$3@ 1.05];
[DSBC9$4@0.087];
[DSBC9$5@1.374];
[DSBC9$6@2.298];
[DSBC9$7@3.18];
[DSBC9$8@4.11];

[BNTC9$1@ 3.25];

[BNTC9$2@ 1.848];
[BNTC9$3@ 1.185];
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[BNTC9$4@ 0.303];
[BNTC9$5@0.211];
[BNTC9$6@0.891];
[BNTC9$7@1.838];
[BNTC9$8@3.276];

[WFTTC9$1@ 2.497];
[WFTTC9$2@ 1.476];
[WFTTC9$3@ 0.673];
[WFTTC9$4@0.007];
[WFTTC9$5@0.499];
[WFTTC9$6@1.162];
[WFTTCO$7@1.853];
[WFTTC9$8@2.901];

[ANSC9$1@ 2.674];
[ANSC9$2@ 1.606];
[ANSC9$3@ 0.568];
[ANSC9$4@ 0.07];

[ANSC9$5@0.44];

[ANSC9$6@1.323];
[ANSC9$7@2.158];
[ANSC9$8@2.997];

[DSSC9$1@ 2.943];
[DSSC9$2@ 1.135];
[DSSC9$3@0.106];
[DSSC9$4@1.417];
[DSSCI$5@2.279);
[DSSC9$6@3.213];
[DSSC9$7@4.431];
[DSSC9$8@5.721];

[TMTAC9$1@ 3.539];
[TMTAC9$2@ 2.053];
[TMTAC9$3@ 1.1];
[TMTAC9$4@ 0.143];
[TMTAC9$5@0.658];
[TMTAC9$6@1.424];
[TMTAC9$7@2.286];
[TMTAC9$8@3.68];

[TMTBC9$1@ 2.588];
[TMTBC9$2@ 1.856];
[TMTBC9$3@ 0.775];
[TMTBC9$4@0.199];
[TMTBC9$5@1.141];
[TMTBC9$6@2.084];
[TMTBC9$7@3.123];
[TMTBC9$8@4.644];

[ILRPCI$1@- 2.406];
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[ILRPC9$2@- 1.235];
[ILRPC9$3@- 0.376];
[ILRPC9$4@0.41];
[ILRPC9$5@1.205];
[ILRPC9$6@2.06];
[ILRPCO$7@2.746;
[ILRPC9$8@3.709];
[ILRPC9$9@4.705];

[LMTTCO$1@ 2.543];
[LMTTC9$2@ 1.626];
[LMTTC9$3@ 0.899];
[LMTTCO9$4@ 0.225];
[LMTTC9$5@0.416];
[LMTTC9$6@0.949];
[LMTTCO$7@1.641];
[LMTTC9$8@2.668];

[DWRC9$1@3.313];
[DWRC9$2@2.761];
[DWRC9$3@1.897];
[DWRC9$4@0.906]

[DWRC9$5@0.238];
[DWRC9$6@1.416];
[DWRC9$7@2.712];
[DWRC9$8@4.336];
[DWRC9$9@6.299];

GCV21 WITH GCV41@0 GCVM1@0
GCV51@0 GCV61@0 GCV71@0 GCV81@0 GCVI1@0;

GCV41 WITH GCVM1@0 GCV51@0
GCV61@0 GCV71@0 GCV81@0 GCVI1@0;

GCVM1 WITH GCV51@0 GCV61@0
GCV71@0 GCV81@0 GCVI1@0;

GCV51 WITH GCV61@0 GCV71@0 GCV81@0 GCVI1@0;

GCV61 WITH GCV71@0 GCV81@0 GCVI1@0;

GCV71 WITH GCV81@0 GCVI1@0;

GCV81 WITH GCV91@0;

OUTPUT:

STDYX RESIDUAL TECH1;

SAVEDATA:
save=fscores;
file=GloCogl .dat;
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A.2.In Person and Phone Assessments, Invariant Tests (Version 4)

DATA: FILE = FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM LMTTCM TMTACM TMTBCM
WFTTCM ANSCM ILRSCM

LMTACM LMTBCM LMTCCM LMTDCM WFTFCM

WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 WFTTCS5 DSSC5 ILRPC5 ANSC5 DSBC5

BNTCS5 LMTTCS5 TMTACS5 TMTBCS5 ILRSC5

LMTACS5 LMTBC5 LMTCC5 LMTDC5 WFTFC5 WFTACS WFTSC5
DWRC6 WFTTC6 DSSC6 ILRPC6 ANSC6 DSBC6

BNTC6 LMTTC6 TMTAC6 TMTB® ILRSC6

LMTAC6 LMTBC6 LMTCC6 LMTDC6 WFTFC6 WFTAC6 WFTSC6
DWRC7 WFTTC7 DSSC7 ILRPC7 ANSC7 DSBC7

BNTC7 LMTTC7 TMTAC7 TMTBCY7 ILRSCY

LMTAC7 LMTBC7 LMTCC7 LMTDC7 WFTFC7 WFTAC7 WFTSC7
DWRC8 DSSC8 WFTTC8 WFTFC8 WFTAC8 WFTSC8

ILRPCS8 ILRSC8 ANSC8

LMTC8 LMTAC8 LMTBC8 LMTCC8 LMTDC8 DSBC8 BNTCS8
TMTACS8 TMTBCS8

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

TWFTFC8 TWFTAC8 TANSC8 TDSBC8 TTMTACS8 TTMTBCS8
DWRC9 DSSC9 WFTTC9 WFTFC9 WFTAC9 WFTSC9

ILRPC9O ILRS C9 ANSC9

LMTC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9 DSBC9 BNTC9
TMTAC9 TMTBC9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDC9

TWFTFC9 TWFTAC9 TANSC9 TDSBC9 TTMTACYO TTMTBC9

USEVARIABLES =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM

TMTACM TMTBCM ANSCM

ILRSCM LMTACM LMTBCM LMTCCM LMTDCM
WFTFCM WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 DSSC5 ILRPC5 ANSC5

DSBCS5 BNTC5 TMTACS TMTBC5

ILRSC5 LMTACS5 LMTBCS5 LMTCC5 LMTDC5
WFTFC5 WFTACS WFTSC5

DWRC6 DSSC6 ILRPC6 ANSC6

DSBC6 BNTC6 TMTAC6 TMTBC6

ILRSC6 LMTAC6 LMT BC6 LMTCC6 LMTDC6
WFTFC6 WFTAC6 WFTSC6

DWRC7 DSSC7 ILRPC7 ANSC7

DSBC7 BNTC7 TMTAC7 TMTBC7
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ILRSC7 LMTAC7 LMTBC7 LMTCC7 LMTDC7

WFTFC7 WFTAC7 WFTSC7

DWRC8 DSSC8 ILRPC8 ANSCS8

DSBC8 BNTC8 TMTAC8 TMTBC8

ILRSC8 LMTACS8 LMTBC8 LMTCC8 LMTDCS8

WFTFC8 WFTAC8 WFTSCS8

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8
TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

DWRC9 DSSC9 ILRPC9 ANSC9

DSBC9 BNTC9 TMTAC9 TMTBC9

ILRSC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9

WFTFC9 WFTAC9 WFTSC9

TTMTACO TTMTBC9 TANSC9 TDSBC9 TWFTAC9 TWFTFCS9;

MISSING = ALL ( -9999);

CATEGORICAL =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM

TMTACM TMTBCM ANSCM

ILRSCM LMTACM LMTBCM LMTCCM LMTDCM
WFTFCM WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 DSSCS5 ILRPC5 ANSC5

DSBG BNTC5 TMTACS TMTBCS

ILRSC5 LMTACS5 LMTBCS5 LMTCC5 LMTDC5
WFTFC5 WFTACS WFTSC5

DWRC6 DSSC6 ILRPC6 ANSC6

DSBC6 BNTC6 TMTAC6 TMTBC6

ILRSC6 LMTAC6 LMTBC6 LMTCC6 LMTDC6
WFTFC6 WFTAC6 WFTSC6

DWRC7 DSSC7 ILRPC7 ANSC7

DSBC7 BNTC7 TMTAC7 TMTBC7

ILRSC7 LMTAC7 LMTBC7 LMTCC7 LMTDC7
WFTFC7 WFTAC7 WFTSC7

DWRC8 DSSC8 ILRPC8 ANSCS8

DSBC8 BNTC8 TMTAC8 TMTBC8

ILRSC8 LMTAC8 LMTBC8 LMTCC8 LMTDCS8
WFTFC8 WFTAC8 WFTSC8

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8
TCRDAC8 TCRDBC8 TCRDCC8 TCRDDC8
DWRC9 DSSC9 ILRPC9 ANSC9

DSBC9 BNTC9 TMTAC9 TMTBC9

ILRSC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9
WFTFC9 WFTAC9 WFTSC9

TTMTACY9 TTMTBC9 TANSC9 TDSBC9 TWFTACY TWFTFC9,;

IDVARIABLE = MPLUSID;
ANALYSIS:

ESTIMATOR=MLR;
ALGORITHM=EM,;
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COVERAGE=.0001;
INTEGRATION=MONTECARLO(10000);

MODEL:
GCV24 BY WFTTC2@1.525;
GCV24 BY DSSC2@2.491;
GCV24 BY DWRC2@1.248;
[GCV24@0.684];
GCV24@1.025;

GCV44 BY WFTTC4@1.525;
GCV44 BY DSSC4@2.491;
GCV44 BY DWRC4@1.248;
[GCV44@0.629];
GCV44@0.932;

GCVM4 BY WFTFCM@2.157;
GCVM4 BY WFTACM@2.266;
GCVM4 BY WFTSCM@2.379;
GCVM4 BY ANSCM@1.739;
GCVM4 BY DSSCM@2.491;
GCVM4 BY TMTACM@2.339;
GCVM4 BY TMTBCM@3.301;
GCVM4 BY ILRPCM@2.219:
GCVM4 BY ILRSCM@2.792;
GCVM4 BY LMTACM@3.166;
GCVM4 BY LMTBCM@2.995;
GCVM4 BY LMTCCM@3.169;
GCVM4 BY LMTDCM@3.511;
GCVM4 BY DWRCM@1.248;
[GCVM4@0.121];
GCVM4@0.848;

GCV54 BY DSBC5@1.353;
GCV54 BY BNTC5@1.811;
GCV54 BY WFTFC5@2.157;
GCV54 BY WFTAC5@2.266;
GCV54 BY WFTSC5@2.379;
GCV54 BY ANSC5@1.739;
GCV54 BY DSSC5@2.491;
GCV54 BY TMTAC5@2.339;
GCV54 BY TMTBC5@3.301;
GCV54 BY ILRPC5@2.219:;
GCV54 BY ILRSC5@2.792;
GCV54 BY LMTAC5@3.166;
GCV54 BY LMTBC5@2.995;
GCV54 BY LMTCC5@3.169;
GCV54 BY LMTDC5@3.511;
GCV54 BY DWRC5@1.248;
[GCV54@0];
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GCV54@1;

GCV64 BY DSBC6@1.353;
GCV64 BY BNTC6@1.811;
GCV64 BY WFTFC6@2.157;
GCV64 BY WFTAC6@2.266;
GCV64 BY WFTSC6@2.379;
GCV64 BY ANSC6@1.739;
GCV64 BY DSSC6@2.491;
GCV64 BY TMTAC6@2.339;
GCV64 BY TMTBC6@3.301;
GCV64 BY ILRPC6@2.219;
GCV64 BY ILRSC6@2.792;
GCV64 BY LMTAC6@3.166:
GCV64 BY LMTBC6@2.995;
GCV64 BY LMTCC6@3.1609;
GCV64 BY LMTDC6@3.511;
GCV64 BY DWRC6@1.248;
[GCV64@ 0.088];
GCV64@0.960;

GCV74 BY DSBC7@1.353;
GCV74 BY BNTC7@1.811;
GCV74 BY WFTFC7@2.157;
GCV74 BY WFTAC7@2.266;
GCV74 BY WFTSC7@2.379;
GCV74 BY ANSC7@1.739;
GCV74 BY DSSC7@2.491;
GCV74 BY TMTAC7@2.339;
GCV74 BY TMTBC7@3.301;
GCV74 BY ILRPC7@2.219;
GCV74 BY ILRSC7@2.792;
GCV74 BY LMTAC7@3.166;
GCV74 BY LMTBC7@2.995;
GCV74 BY LMTCC7@3.169;
GCV74 BY LMTDC7@3.511;
GCV74 BY DWRC7@1.248:;
[GCV74@ 0.088];
GCV74@1.036;

GCV84 BY DSBC8@1.3583;
GCV84 BY BNTC8@1.811,
GCV84 BY WFTFC8@2.157;
GCV84 BY WFTAC8@2.266;
GCV84 BY WFTSC8@2.379;
GCV84 BY ANSC8@1.739;
GCV84 BY DSSC8@2.491;
GCV84 BY TMTAC8@2.339;
GCV84 BY TMTBC8@3.301;
GCV84 BY ILRPC8@2.219;
GCV84 BY ILRSC8@2.792;
GCV84 BY LMTAC8@3.166;
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GCV84 BY LMTBC8@2.995;
GCV84 BY LMTCC8@3.1609;
GCV84 BY LMTDC8@3.511;
GCV84 BY DWRC8@1.248;
GCV84 BY TDSBC8@1.353;
GCV84 BY TWFTFC8@2.157;
GCV84 BY TWFTACS@2.266;
GCV84 BY TANSC8@1.739;
GCV84 BY TTMTACS@0.747;
GCV84 BY TTMTBC8@1.655;
GCV84 BY TCRDACS@1.368;
GCV84 BY TCRDBC8@2.217;
GCV84 BY TCRDCC8@2.383;
GCV84 BY TCRDDC8@1.870;
[GCV84@ 0.197;
GCV84@0.928;

GCV94 BY DSBCI@1.353;
GCV94 BY BNTCO@1.811;
GCV94 BY WFTFC9@2.157;
GCV94 BY WFTAC9@2.266;
GCV94 BY WFTSC9@2.379;
GCV94 BY ANSCI@1.739;
GCV94 BY DSSC9@2.491;
GCV94 BY TMTAC9@2.339;
GCV94 BY TMTBC9@3.301;
GCV94 BY ILRPCO@2.219:;
GCV94 BY ILRSCO@2.792;
GCV94 BY LMTAC9@3.166;
GCV94 BY LMTBC9@2.995;
GCV94 BY LMTCC9@3.169;
GCV94 BY LMTDCO@3.511;
GCV94 BY DWRC9@1.248;
GCV94 BY TDSBC9@1.353;
GCV94 BY TWFTFC9@2.157;
GCV94 BY TWFTAC9@2.266;
GCV94 BY TANSCO@1.739;
GCV94 BY TTMTAC9@0.747;
GCV94 BY TTMTBC9@1.655;
[GCV94@ 0.105];
GCV94@0.791;

[WFTTC2$1@ 2.527];
[WFTTC2$2@ 1.501];
[WFTTC2$3@ 0.695];
[WFTTC2$4@ 0.011];
[WFTTC2$5@0.484];
[WFTTC2$6@1.148];
[WFTTC2$7@1.840];
[WFTTC2$8@2.888];

[DSSC2$1@ 2.743];
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[DSSC2$2@ 1.093];
[DSSC2$3@0.049];
[DSSC2$4@1.261];
[DSSC2$5@2.057];
[DSSC2$6@2.919];
[DSSC2$7@4.048];
[DSSC2$8@5.251];

[DWRC2$1@3.44];

[DWRC2$2@2.863];
[DWRC2$3@1.965];
[DWRC2$4@0.942];
[DWRC2$5@0.233];
[DWRC2$6@1.439)];
[DWRC2$7@2.59];
[DWRC2$8@4.395];
[DWRC2$9@6.36];

[WFTTC4$1@ 2.527];
[WFTTC4$2@ 1.501];
[WFTTC4$3@ 0.695];
[WFTTC4$4@ 0.011];
[WFTTC4$5@0.484];
[WFTTC4$6@1.148];
[WFTTC4$7@1.840];
[WFTTC4$8@2.888];

[DSSC4$1@ 2.743];
[DSSC4$2@ 1.093];
[DSSC4$3@0.049];
[DSSC4$4@1.261];
[DSSC4$5@2.057];
[DSSC4$6@2.919];
[DSSCA4$7@4.048];
[DSSC4$8@5.251];

[DWRC4$1@3.44];

[DWRC4$2@2.863];
[DWRC4$3@1.965];
[DWRC4$4@0.942];
[DWRC4$5@0.233];
[DWRC4$6@1.439];
[DWRC4$7@2.759];
[DWRC4$8@4.395];
[DWRC4$9@6.36];

[WFTFCM$1@6.7];

[WFTFCM$2@4.586];
[WFTFCM$3@2.802];
[WFTFCM$4@1.146];
[WFTFCM$5@0.412];
[WFTFCM$6@1.961];
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[WFTFCM$7@3.31];
[WFTFCM$8@4.722];

[WFTACM$1@5.006];
[WFTACM$2@3.008];
[WFTACM$3@1.249];
[WFTACM$4@0.276];
[WFTACM$5@1.701];
[WFTACM$6@3.109];
[WFTACM$7@4.365];
[WFTACM$8@5.633];

[WFTSCM$1@6.711];
[WFTSCM$2@4.831];
[WFTSCM$3@3.105];
[WFTSCM$4@1.451];
[WFTSCM$5@0.108];
[WFTSCM$6@1.541];
[WFTSCM$7@2.899];
[WFTSCM$8@4.262];

[ANSCM$1@2.741];
[ANSCM$2@1.654];
[ANSCM$3@0.6];

[ANSCM$4@0.095];
[ANSCM$5@0.423];
[ANSCM$6@1.318];
[ANSCM$7@2.164];
[ANSCM$8@3.012];

[DSSCM$1@2.743];
[DSSCM$2@1.093];
[DSSCM$3@0.049];
[DSSCM$4@1.261];
[DSSCM$5@2.057];
[DSSCM$6@2.919];
[DSSCM$7@4.048];
[DSSCM$8@5.251];

[TMTACMS$1@3.771];
[TMTACM$2@2.217];
[TMTACM$3@1.211];
[TMTACM$4@0.198];
[TMTACM$5@0.65];

[TMTACM$6@1.462];
[TMTACM$7@2.378];
[TMTACM$8@3.856];

[TMTBCM$1@2.703];
[TMTBCM$2@1.954];
[TMTBCM$3@0.847];
[TMTBCM$4@0.151];
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[TMTBCM$5@1.12];
[TMTBCM$6@2.09];
[TMTBCM$7@3.155];
[TMTBCM$8@4.716];

[ILRPCM$1@ 3.597];
[ILRPCM$2@ 1.892];
[ILRPCM$3@ 0.611];
[ILRPCM$4@0.566];
[ILRPCM$5@1.755];
[ILRPCM$6@3.027];
[ILRPCM$7@4.028];
[ILRPCM$8@5.39];
[ILRPCM$9@6.766];

[ILRSCM$1@ 7.456];
[ILRSCM$2@ 6.97];
[ILRSCM$3@- 6.114];
[ILRSCM$4@- 4.837];
[ILRSCM$5@- 3.221];
[ILRSCM$6@- 1.38];
[ILRSCM$7@0.66];
[ILRSCM$8@3.156];
[ILRSCM$9@6.233];

[LMTACM$1@5.753];
[LMTACM$2@3.733];
[LMTACM$3@2.673];
[LMTACMS$4@1.528];
[LMTACM$5@0.371];
[LMTACM$6@0.782];
[LMTACM$7@2.019];
[LMTACM$8@4.36];

[LMTACM$9@6.851];

[LMTBCM$1@5.876];
[LMTBCM$2@3.539);
[LMTBCM$3@2.281];
[LMTBCM$4@1.212];
[LMTBCM$5@0.06];

[LMTBCM$6@1.108];
[LMTBCM$7@2.259];
[LMTBCM$8@4.623];
[LMTBCM$9@7.039];

[LMTCCM$1@5.91];

[LMTCCM$2@3.677];
[LMTCCM$3@1.596];
[LMTCCM$4@0.578];
[LMTCCM$5@0.466];
[LMTCCM$6@1.556];
[LMTCCM$7@2.575];
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[LMTCCM$8@4.699];
[LMTCCM$9@6.885];

[LMTDCM$1@6.83];

[LMTDCM$2@4.308];
[LMTDCM$3@1.796];
[LMTDCM$4@0.671];
[LMTDCM$5@0.435];
[LMTDCM$6@1.529];
[LMTDCM$7@2.707];
[LMTDCM$8@4.82];

[LMTDCM$9@7.326];

[DWRCM$1@3.44];
[DWRCM$2@2.863];
[DWRCM$3@L.965];
[DWRCM$4@.942];
[DWRCM$5@0.233];
[DWRCM$6@1.439);
[DWRCM$7@2.759];
[DWRCM$8@4.395];
[DWRCM$9@6.36];

[DSBC5$1@ 3.149];
[DSBC5$2@ 2.181];
[DSBC5$3@ 1.067];
[DSBC5$4@0.064];
[DSBC5$5@1.347];
[DSBC5$6@2.268];
[DSBC5$7@3.147];
[DSBC5$8@4.074];

[BNTC5$1@ 3.305];
[BNTC5$2@ 1.892];
[BNTC5$3@ 1.227];
[BNTC5$4@ 0.342];
[BNTC5$5@0.177];
[BNTC5$6@0.867];
[BNTC5$7@1.829];
[BNTC5$8@3.285];

[WFTFC5$1@ 6.7];
[WFTFC5$2@ 4.586];
[WFTFC5$3@ 2.802];
[WFTFC5$4@ 1.146];
[WFTFC5$5@0.412];
[WFTFC5$6@1.961];
[WFTFC5$7@3.31];
[WFTFC5$8@4.722];

[WFTAC5$1@5.0086];
[WFTAC5$2@ 3.008];
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[WFTAC5$3@ 1.249];
[WFTAC5$4@0.276];
[WFTAC5$5@1.701];
[WFTAC5$6@3.109];
[WFTAC5$7@4.365];
[WFTAC5$8@5.633];

[WFTSC5$1@6.711];
[WFTSC5$2@4.831];
[WFTSC5$3@ 3.105];
[WFTSC5$4@ 1.451];
[WFTSC5$5@0.108];
[WFTSC5$6@1.541];
[WFTSC5%$7@2.899];
[WFTSC5$8@4.262];

[ANSC5$1@ 2.741];
[ANSC5$2@ 1.654];
[ANSC5$3@ 0.6];

[ANSC5$4@ 0.095];
[ANSC5$5@0.423];
[ANSC5$6@1.318];
[ANSC5$7@2.164];
[ANSC5$8@3.012];

[DSSC5$1@ 2.743];
[DSSC5$2@ 1.093];
[DSSC5$3@0.049];
[DSSC5$4@1.261];
[DSSC5$5@2.057];
[DSSC5$6@2.919];
[DSSC5$7@4.048];
[DSSC5$8@5.251];

[TMTAC5$1@ 3.771];
[TMTAC5$2@ 2.217];
[TMTAC5$3@ 1.211];
[TMTAC5$4@ 0.198];
[TMTAC5$5@0.65];

[TMTAC5$6@1.462];
[TMTAC5$7@2.378];
[TMTAC5$8@3.856];

[TMTBC5$1@ 2.703];
[TMTBC5$2@ 1.954];
[TMTBC5$3@ 0.847];
[TMTBC5$4@0.151];
[TMTBC5$5@1.12];

[TMTBC5$6@2.09];

[TMTBC5$7@3.155];
[TMTBC5$8@4.716];
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[ILRPC5$1@- 3.597];
[ILRPC5$2@- 1.892];
[ILRPC5$3@- 0.611];
[ILRPC5$4@0.566];
[ILRPC5$5@1.755];
[ILRPC5$6@3.027];
[ILRPC5$7@4.028];
[ILRPC5$8@5.39];

[ LRPC5$9@6.766];

[ILRSC5$1@- 7.456];
[ILRSC5$2@- 6.97];
[ILRSC5$3@- 6.114];
[ILRSC5$4@ - 4.837];
[ILRSC5$5@- 3.221];
[ILRSC5$6@- 1.38];
[ILRSC5$7@0.66];
[ILRSC5$8@3.156];
[ILRSC5$9@6.233];

[LMTAC5$1@ 5.753];
[LMTAC5$2@ 3.733];
[LMTAC5$3@ 2.673];
[LMTAC5$4@ 1.528];
[LMTAC5$5@ 0.371];
[LMTAC5$6@0.782];
[LMTAC5$7@2.019];
[LMTAC5$8@4.36];

[LMTAC5$9@6.851];

[LMTBC5$1@ 5.876];
[LMTBC5$2@ 3.539);
[LMTBC5$3@ 2.281];
[LMTBC5$4@ 1.212];
[LMTBC5$5@ 0.06];

[LMTBC5$6@1.108];
[LMTBC5$7@2.259;
[LMTBC5$8@4.623];
[LMTBC5$9@7.039];

[LMTCC5$1@ 5.91];

[LMTCC5$2@ 3.677];
[LMTCC5$3@ 1.596];
[LMTCC5%$4@ 0.578];
[LMTCC5$5@0.466];
[LMTCC5$6@1.556];
[LMTCC5$7@2.575];
[LMTCC5%$8@4.699];
[LMTCC5$9@6.885];

[LMTDC5$1@ 6.83];
[LMTDC5$2@ 4.308];
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[LMTDC5$3@ 1.796];
[LMTDC5$4@ 0.671];
[LMTDC5$5@0.435];
[LMTDC5$6@1.529];
[LMTDC5$7@2.707];
[LMTDC5$8@4.82];

[LMTDC5$9@7.326];

[DWRC5$1@3.44];

[DWRC5$2@2.863];
[DWRC5$3@1.965];
[DWRC5$4@0.942];
[DWRC5$5@0.233];
[DWRC5$6@1.439];
[DWRC5$7@2.759];
[DWRC5$8@4.395];
[DWRC5$9@6.36];

[DSBC6$1@ 3.149];
[DSBC6$2@ 2.181];
[DSBC6$3@ 1.067];
[DSBC6$4@0.064];
[DSBC6$5@1.347];
[DSBC6$6@2.268];
[DSBC6$7@3.147];
[DSBC6$8@4.074];

[BNTC6$1@ 3.305];
[BNTC6$2@ 1.892];
[BNTC6$3@ 1.227];
[BNTC6$4@ 0.342];
[BNTC6$5@0.177];
[BNTC6$6@0.867];
[BNTC6$7@1.829];
[BNTC6$8@3.285];

[WFTFC6$1@ 6.7];
[WFTFC6$2@ 4.586];
[WFTFC6$3@ 2.802];
[WFTFC6$4@ 1.146];
[WFTFC6$5@0.412];
[WFTFC6$6@1.961];
[WFTFC6$7@3.31];
[WFTFC6$8@4.722];

[WFTAC6$1@ 5.006];
[WFTAC6$2@ 3.008];
[WFTAC6$3@ 1.249);
[WFTAC6$4@0.276];
[WFTAC6$5@1.701];
[WFTAC6$6@3.109];
[WFTAC6$7@4.365];
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[WFTAC6$8@5.633];

[WFTSC6$1@6.711];
[WFTSC6$2@ 4.831];
[WFTSC6$3@ 3.105];
[WFTSC6$4@1.451];
[WFTSC6$5@0.108];
[WFTSC6$6@1.541];
[WFTSC6$7@2.899];
[WFTSC6$8@4.262];

[ANSC6$1@ 2.741];
[ANSC6$2@ 1.654];
[ANSC6$3@ 0.6];

[ANSC6$4@ 0.095];
[ANSC6$5@0.423];
[ANSC6$6@1.318];
[ANSC6$7@2.164];
[ANSC6$8@3.012];

[DSSC6$1@ 2.743];
[DSSC6$2@ 1.093];
[DSSC6$3@0.049];
[DSSC6$4@1.261];
[DSSC6$5@2.057];
[DSSC6$6@2.919];
[DSSC6$7@4.048];
[DSSC6$8@5.251];

[TMTAC6$1@ 3.771];
[TMTAC6$2@ 2.217];
[TMTAC6$3@ 1.211];
[TMTAC6$4@ 0.198];
[TMTAC6$5@0.65];

[TMTAC6$6@1.462];
[TMTAC6$7@2.378];
[TMTAC6$8@3.856];

[TMTBC6$1@ 2.703];
[TMTBC6$2@ 1.954];
[TMTBC6$3@ 0.847];
[TMTBC6$4@0.151];
[TMTBC6$5@1.12];

[TMTBC6$6@2.09];

[TMTBC6$7@3.155];
[TMTBC6$8@4.716;

[ILRPC6$1@- 3.597];
[ILRPC6$2@- 1.892];
[ILRPC6$3@- 0.611];
[ILRPC6$4@0.566];
[ILRPC6$5@1.755];
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[ILRPC6$6@3.027];
[ILRPC6$7@4.028];
[ILRPC6$8@5.39];

[ILRPC6$9@6.766];

[ILRSC6$1@- 7.456];
[ILRSC6$2@- 6.97];
[ILRSC6$3@- 6.114];
[ILRSC6$4@ - 4.837];
[ILRSC6$5@- 3.221];
[ILRSC6$6@- 1.38];
[ILRSC6$7@0.66];
[ILRSC6$8@3.156];
[ILRSC6$9@6.233];

[LMTAC6$1@ 5.753];
[LMTAC6$2@ 3.733];
[LMTAC6$3@ 2.673];
[LMTAC6$4@ 1.528];
[LMTAC6$5@ 0.371];
[LMTAC6$6@0.782];
[LMTAC6$7@2.019];
[LMTAC6$8@4.36];

[LMTAC6$9@6.851];

[LMTBC6$1@ 5.876];
[LMTBC6%$2@ 3.539];
[LMTBC6$3@ 2.281];
[LMTBC6$4@ 1.212];
[LMTBC6$5@ 0.06];

[LMTBC6$6@1.108];
[LMTBC6$7@2.259];
[LMTBC6$8@4.623];
[LMTBC6$9@7.039];

[LMTCC6$1@ 5.91];
[LMTCC6$2@ 3.677];
[LMTCC6$3@ 1.596];
[LMTCC6$4@ 0.578];
[LMTCC6$5@0.466];
[LMTCC6$6@1.556];
[LMTCC6$7@2.575] ;
[LMTCC6$8@4.699];
[LMTCC6$9@6.885];

[LMTDC6$1@ 6.83];

[LMTDC6$2@ 4.308];
[LMTDC6$3@ 1.796];
[LMTDC6$4@ 0.671];
[LMTDC6$5@0.435];
[LMTDC6$6@1.529];
[LMTDC6$7@2.707];
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[LMTDC6$8@4.82];
[LMTDC6$9@7.326];

[DWRC6$1@3.44];

[DWRC6$2@2.863];
[DWRC6$3@1.965];
[DWRC6$4@0.942];
[DWRC6$5@0.233];
[DWRC6$6@1.439];
[DWRC6$7@2.759];
[DWRC6$8@4.395];
[DWRC6$9@6.36];

[DSBC7$1@ 3.149];
[DSBC7$2@ 2.181];
[DSBC7$3@ 1.067];
[DSBC7$4@0.064];
[DSBC7$5@1.347];
[DSBC7$6@2.268];
[DSBC7$7@3.147];
[DSBC7$8@4.07 4];

[BNTC7$1@ 3.305];
[BNTC7$2@ 1.892];
[BNTC7$3@ 1.227];
[BNTC7$4@ 0.342];
[BNTC7$5@0.177];
[BNTC7$6@0.867];
[BNTC7$7@1.829];
[BNTC7$8@3.285];

[WFTFC7$1@ 6.7];
[WFTFC7$2@ 4.586];
[WFTFC7$3@ 2.802];
[WFTFC7$4@ 1.146];
[WFTFC7$5@0.412];
[WFTFC7$6@1.961];
[WFTFC7$7@3.31];
[WFTFC7$8@4.722];

[WFTAC7$1@5.006];
[WFTAC7$2@ 3.008];
[WFTAC7$3@ 1.249];
[WFTAC7$4@0.276];
[WFTAC7$5@1.701];
[WFTAC7$6@3.109];
[WFTAC7$7@4.365];
[WFTAC7$8@5.633];

[WFTSC7$1@6.711];

[WFTSC7$2@4.831];
[WFTSC7$3@3.105 |;
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[WFTSC7$4@ 1.451];
[WFTSC7$5@0.108];
[WFTSC7$6@1.541];
[WFTSC7$7@2.899];
[WFTSC7$8@4.262];

[ANSC7$1@ 2.741];
[ANSC7$2@ 1.654];
[ANSC7$3@ 0.6];

[ANSC7$4@ 0.095];
[ANSC7$5@0.423];
[ANSC7$6@1.318];
[ANSC7$7@2.164];
[ANSC7$8@3.012];

[DSSC7$1@ 2.743];
[DSSC7$2@ 1.093];
[DSSC7$3@0.049];
[DSSC7$4@1.261];
[DSSC7$5@2.057];
[DSSC7$6@2.919];
[DSSC7$7@4.048];
[DSSC7$8@5.251];

[TMTAC7$1@ 3.771];
[TMTAC7$2@ 2.217];
[TMTAC7$3@ 1.211];
[TMTAC7$4@ 0.198];
[TMTAC7$5@0.65];

[TMTAC7$6@1.462];
[TMTAC7$7@2.378];
[TMTAC7$8@3.856];

[TMTBC7$1@ 2.703];
[TMTBC7$2@ 1.954];
[TMTBC7$3@ 0.847];
[TMTBC7$4@0.151];
[TMTBC7$5@1.12];

[TMTBC7$6@2.09];

[TMTBC7$7@3.155];
[TMTBC7$8@4.716];

[ILRPC7$1@- 3.597];
[ILRPC7$2@- 1.892];
[ILRPC7$3@- 0.611];
[ILRPC7$4@0.566];
[ILRPC7$5@1.755];
[ILRPC7$6@3.027];
[ILRPC7$7@4.028];
[ILRPC7$8@5.39];
[ILRPC7$9@6.766];
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[ILRSC7$1@- 7.456];
[ILRSC7$2@- 6.97];
[ILRSC7$3@- 6.114];
[ILRSC7$4@- 4.837];
[ILRSC7$5@- 3.221];
[ILRSC7$6@- 1.38];
[ILRSC7$7@0.66];
[ILRSC7$8@3.156];
[ILRSC7$9@6.233];

[LMTAC7$1@ 5.753];
[LMTAC7$2@ 3.733];
[LMTAC7$3@ 2.673];
[LMTAC7$4@ 1.528];
[LMTAC7$5@ 0.371];
[LMTAC7$6@0.782];
[LMTAC7$7@2.019];
[LMTAC7$8@4.36];

[LMTAC7$9@6.851];

[LMTBC7$1@ 5.876];
[LMTBC7$2@ 3.539);
[LMTBC7$3@ 2.281];
[LMTBC7$4@ 1.212];
[LMTBC7$5@ 0.06];

[LMTBC7$6@1.108];
[LMTBC7$7@2.259];
[LMTBC7$8@4.623];
[LMTBC7$9@7.039];

[LMTCC7$1@ 5.91];

[LMTCC7$2@ 3.677];
[LMTCC7$3@ 1.596];
[LMTCC7$4@ 0.578];
[LMTCC7$5@0.466];
[LMTCC7$6@1.556];
[LMTCC7$7@2.575];
[LMTCC7$8@4.699];
[LMTCC7$9@6.885];

[LMTDC7$1@ 6.83];

[LMTDC7$2@ 4.308];
[LMTDC7$3@ 1.796];
[LMTDC7$4@ 0.671];
[LMTDC7$5@0.435];
[LMTDC7$6@1.529];
[LMTDC7$7@2.707];
[LMTDC7$8@4.82];

[LMTDC7$9@7.326];

[DWRC7$1@3.44];
[DWRC7$2@2.863];
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[DWRC7$3@1.965];
[DWRC7$4@0.942];
[DWRC7$5@0.233];
[DWRC7$6@1.439];
[DWRC7$7@2.759];
[DWRC7$8@4.395];
[DWRC7$9@6.36];

[DSBC8$1@ 3.149];
[DSBC8$2@ 2.181];
[DSBC8$3@ 1.067];
[DSBC8$4@0.064];
[DSBC8$5@1.347];
[DSBC8$6@2.268];
[DSBC8$7@3.147];
[DSBC8$8@4.074];

[BNTC8$1@ 3.305];
[BNTC8$2@ 1.892];
[BNTC8$3@ 1.227];
[BNTC8$4@ 0.342];
[BNTC8$5@0.177];
[BNTC8$6@0.867];
[BNTC8$7@1.829];
[BNTC8$8@3.285];

[WFTFC8$1@ 6.7];
[WFTFC8$2@ 4.586];
[WFTFC8$3@ 2.802];
[WFTFC8$4@ 1.146];
[WFTFC8$5@0.412];
[WFTFC8$6@1.961];
[WFTFC8$7@3.31];
[WFTFC8$8@4.722];

[WFTAC8$1@5.006];
[WFTAC8$2@ 3.008];
[WFTAC8$3@ 1.249];
[WFTAC8$4@0.276];
[WFTAC8$5@1.701];
[WFTAC8$6@3.109];
[WFTAC8$7@4.365];
[WFTAC8$8@5.633];

[WFTSC8$1@6.711];
[WFTSC8$2@ 4.831];
[WFTSC8$3@ 3.105];
[WFTSC8$4@1.451];
[WFTSC8$5@0.108];
[WFTSC8$6@1.541];
[WFTSC8$7@2.899];
[WFTSC8$8@4.262];
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[ANSC8$1@ 2.741];
[ANSC8$2@ 1.654];
[ANSC8$3@ 0.6];

[ANSC8$4@ 0.095];
[ANSC8$5@0.423];
[ANSC8$6@1.318];
[ANSC8$7@2.164];
[ANSC8$8@3.012];

[DSSC8$1@ 2.743];
[DSSC8$2@ 1.093];
[DSSC8$3@0.049];
[DSSC8$4@1.261];
[DSSC8$5@2.057];
[DSSC8$6@2.919);
[DSSC8$7@4.048];
[DSSC8$8@5.251];

[TMTAC8$1@ 3.771];
[TMTAC8$2@ 2.217];
[TMTAC8$3@ 1.211];
[TMTAC8$4@ 0.198];
[TMTAC8$5@0.65];

[TMTAC8$6@1.462];
[TMTAC8$7@2.378];
[TMTAC8$8@3.856];

[TMTBC8$1@ 2.703];
[TMTBC8$2@ 1.954];
[TMTBC8$3@ 0.847];
[TMTBC8$4@0.151];
[TMTBC8$5@1.12];

[TMTBC8$6@2.09];

[TMTBC8$7@3.155];
[TMTBC8$8@4.716];

[ILRPC8$1@ - 3.597];
[ILRPC8$2@- 1.892];
[ILRPC8$3@- 0.611];
[ILRPC8$4@0.566];
[ILRPC8$5@1.755];
[ILRPC8$6@3.027];
[ILRPC8$7@4.028];
[ILRPC8$8@5.39];
[ILRPC8$9@6.766];

[ILRSC8$1@- 7.456];
[ILRSC8$2@- 6.97];

[ILRSC8$3@- 6.114];
[ILRSC8$4@- 4.837];
[ILRSC8$5@- 3.221];
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[ILRSC8$6@- 1.38];
[ILRSC8$7@0.66];

[ILRSC8$8@3.156];
[ILRSC8$9@6.233];

[LMTAC8$1@ 5.753];
[LMTAC8$2@ 3.733];
[LMTAC8$3@ 2.673];
[LMTAC8$4@ 1.528];
[LMTAC8$5@ 0.371];
[LMTAC8$6@0.782];
[LMTAC8$7@2.019];
[LMTAC8$8@4.36];

[LMTAC8$9@6.851];

[LMTBC8$1@ 5.876];
[LMTBC8$2@ 3.539 |;
[LMTBC8$3@ 2.281];
[LMTBC8$4@ 1.212];
[LMTBC8$5@ 0.06];
[LMTBC8$6@1.108];
[LMTBC8$7@2.259];
[LMTBC8$8@4.623];
[LMTBC8$9@7.039];

[LMTCC8$1@ 5.91];

[LMTCC8$2@ 3.677];
[LMTCC8$3@ 1.596];
[LMTCC8$4@ 0.578];
[LMTCC8$5@0.466];
[LMTCC8$6@1.556];
[LMTCC8$7@2.575];
[LMTCC8$8@4.699];
[LMTCC8$9@6.885];

[LMTDC8$1@ 6.83];

[LMTDC8$2@ 4.308];
[LMTDC8$3@ 1.796];
[LMTDC8$4@ 0.671];
[LMTDC8$5@0.435];
[LMTDC8$6@1.529];
[LMTDC8$7@2.707];
[LMTDC8$8@4.82];

[LMTDC8$9@7.326];

[DWRC8%$1@3.44];

[DWRC8$2@2.863];
[DWRC8$3@1.965];
[DWRC8$4@0.942];
[DWRC8$5@0.233];
[DWRC8$6@1.439];
[DWRC8$7@2.759];

ARIC_Manual_30_220919.pdf Page 153



[DWRC8%$8@4.395];
[DWRC8$9@6.36];

[TDSBC8$1@ 3.149];
[TDSBC8$2@ 2.181];
[TDSBC8$3@ 1.067];
[TDSBC8$4@0.064];
[TDSBC8$5@1.347];
[TDSBC8$6@2.268];
[TDSBC8$7@3.147];
[TDSBC8$8@4.074];

[TWFTFC8$1@ 6.7];
[TWFTFC8$2@ 4.586];
[TWFTFC8$3@ 2.802];
[TWFTFC8$4@ 1.146];
[TWFTFC8$5@0.412];
[TWFTFC8$6@1.961];
[TWFTFC8$7@3.31];
[TWFTFC8$8@4.722];

[TWFTAC8$1@5.006];
[TWFTAC8R@ 3.008];
[TWFTAC8$3@1.249];
[TWFTAC8$4@0.276];
[TWFTAC8$5@1.701];
[TWFTAC8$6@3.109];
[TWFTAC8$7@4.365];
[TWFTAC8$8@5.633];

[TANSC8$1@ 2.741];
[TANSC8$2@ 1.654];
[TANSC8$3@ 0.6];

[TANSC8$4@ 0.095];
[TANSC8$5@0.423];
[TANSC8$6@1.318];
[TANSC8$7@2.164];
[TANSC8$8@3.012];

[TTMTAC8$1@ 2.558];
[TTMTACS$2@ 1.578];
[TTMTAC8$3@ 1.08];

[TTMTAC8$4@ 0.547];
[TTMTAC8$5@0.135];
[TTMTAC8$6@0.91];

[TTMTAC8$7@1.951];

[TTMTBC8$1@ 3.267];
[TTMTBC8$2@ 2.136];
[TTMTBC8$3@ 1.382];
[TTMTBC8$4@ 0.742];
[TT MTBC8$5@0.186];
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[TTMTBC8$6@0.388];
[TTMTBC8$7@0.975];
[TTMTBC8$8@1.796];
[TTMTBC8$9@2.803];

[TCRDAC8$1@6.459];
[TCRDAC8$2@4.952];
[TCRDAC8$3@3.121];
[TCRDAC8$4@ 1.454];
[TCRDAC8$5@0.168];
[TCRDAC8$6@1.603];
[TCRDAC8$7@3.019];
[TCRDAC8$8@4.115];
[TCRDAC8$9@5.323];

[TCRDBC8$1@ 10.992];
[TCRDBC8$2@9.149];
[TCRDBC8$3@7.235];
[TCRDBC8$4@5.226];
[TCRDBC8$5@3.201];
[TCRDBC8$6@1.093];
[TCRDBC8$7@0.971];
[TCRDBC8$8@2.931];
[TCRDBC8$9@4.944];

[TCRDCC8$1@12.026];
[TCRDCC8$2@10.74 6];
[TCRDCC8$3@8.754];
[TCRDCC8$4@6.757];
[TCRDCC8$5@4.831];
[TCRDCC8$6@2.881];
[TCRDCC8$7@0.774];
[TCRDCC8$8@1.402];
[TCRDCC8$9@3.514];

[TCRDDC8$1@6.176];
[TCRDDC8$2@5.478];
[TCRDDC8$3@4.436];
[TCRDDC8$4@3.214];
[TCRDDC8$5@1.713];
[TCRDDC8$6@0.386];
[TCRDDC8$7@1.053];
[TCRDDC8$8@2.485];
[TCRDDC8$9@4.025];

[DSBC9$1@ 3.149];
[DSBC9$2@ 2.181];
[DSBC9$3@ 1.067];
[DSBC9$4@0.064];
[DSBC9$5@1.347];
[DSBC9$6@2.268];
[DSBC9$7@3.147];
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[DSBC9$8@4.074];

[BNTC9$1@ 3.305];
[BNTC9$2@ 1.892];
[BNTC9$3@ 1.227];
[BNTC9$4@ 0.342];
[BNTC9$5@0.177];
[BNTC9$6@0.867];
[BNTC9$7@1.829];
[BNTC9$8@3.285];

[WFTFC9$1@ 6.7];
[WFTFC9$2@ 4.586];
[WFTFC9$3@ 2.802];
[WFTFC9$4@ 1.146];
[WFTFC9$5@0.412];
[WFTFC9$6@1.961];
[WFTFC9$7@3.31];
[WFTFCO$8@4.722];

[WFTAC9$1@5.006];
[WFTAC9$2@ 3.008];
[WFTAC9$3@ 1.249);
[WFTAC9$4@0.276];
[WFTAC9$5@1.701];
[WFTAC9$6@3.109];
[WFTAC9$7@4.365];
[WFTAC9$8@5.633];

[WFTSC9$1@6.711];
[WFTSC9$2@ 4.831];
[WFTSC9$3@ 3.105];
[WFTSC9$4@1.451];
[WFTSC9$5@0.108];
[WFTSC9$6@1.541];
[WFTSC9$7@2.899];
[WFTSC9$8@4.262];

[ANSC9$1@ 2.741];
[ANSC9$2@ 1.654];
[ANSC9$3@ 0.6];

[ANSC9$4@ 0.095];
[ANSC9$5@0.423];
[ANSC9$6@1.318];
[ANSC9$7@2.164];
[ANSC9$8@3.012];

[DSSC9$1@ 2.743];
[DSSC9$2@ 1.093];
[DSSC9$3@0.049];
[DSSC9$4@1.261];
[DSSCI$5@2.057];
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[DSSC9$6@2.919];
[DSSC9$7@4.048];
[DSSCI$8@5.251];

[TMTAC9$1@ 3.771];
[TMTAC9$2@ 2.217];
[TMTAC9$3@ 1.211];
[TMTAC9$4@ 0.198];
[TMTAC9$5@0.65];

[TMTACO$6@1.462];
[TMTAC9$7@2.378];
[TMTAC9$8@3.856];

[TMTBC9$1@ 2.703];
[TMTBC9$2@ 1.954];
[TMTBC9$3@ 0.847];
[TMTBC9$4@0.151];
[TMTBC9$5@1.12];

[TMTBC9$6@2.09];

[TMTBC9$7@3.155];
[TMTBC9$8@4.716];

[ILRPCI$1@- 3.597];
[ILRPC9$2@- 1.892];
[ILRPC9$3@- 0.611];
[ILRPC9$4@0.566];
[ILRPC9$5@1.755];
[ILRPC9$6@3.027];
[ILRPC9$7@4.028];
[ILRPC9$8@5.39];
[ILRPC9$9@6.766];

[ILRSC9$1@- 7.456];
[ILRSC9$2@- 6.97];
[ILRSC9$3@- 6.114];
[ILRSC9$4@ - 4.837];
[ILRSCI$5@- 3.221];
[ILRSC9$6@- 1.38];
[ILRSC9$7@0.66];
[ILRSC9$8@3.156];
[ILRSC9$9@6.233];

[LMTAC9$1@ 5.753];
[LMTAC9$2@ 3.733];
[LMTAC9$3@ 2.673];
[LMTAC9$4@ 1.528];
[LMTAC9$5@ 0.371];
[LMTAC9$6@0.782];
[LMTAC9$7@2.019];
[LMTAC9$8@4.36];

[LMTAC9$9@6.851];
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[LMTBC9$1@ 5.876];
[LMTBC9$2@ 3.539);
[LMTBC9$3@ 2.2 81];
[LMTBC9$4@ 1.212];
[LMTBC9$5@ 0.06];
[LMTBC9$6@1.108];
[LMTBC9$7@2.259];
[LMTBC9$8@4.623];
[LMTBC9$9@7.039];

[LMTCC9$1@ 5.91];

[LMTCC9$2@ 3.677];
[LMTCC9$3@ 1.596];
[LMTCC9$4@ 0.578];
[LMTCC9$5@0.466];
[LMTCC9$6@1.556];
[LMTCC9$7@2.575];
[LMTCC9$8@4.699];
[LMTCC9$9@6.885];

[LMTDC9$1@ 6.83];

[LMTDC9$2@ 4.308];
[LMTDC9$3@ 1.796];
[LMTDC9$4@ 0.671];
[LMTDC9$5@0.435];
[LMTDC9$6@1.529];
[LMTDC9$7@2.707];
[LMTDC9$8@4.82];

[LMTDC9$9@7.326];

[DWRC9$1@3.44];

[DWRC9$2@2.863];
[DWRC9$3@1.965];
[DWRC9$4@0.942];
[DWRC9$5@0.233];
[DWRC9$6@1.439];
[DWRC9$7@2.759];
[DWRC9$8@4.395];
[DWRC9$9@6.36];

[TDSBC9$1@ 3.149];
[TDSBC9$2@ 2.181];
[TDSBC9$3@ 1.067];
[TDSBC9$4@0.064];
[TDSBC9$5@1.347];
[TDSBC9$6@2.268];
[TDSBCI$7@3.147];
[TDSBC9$8@4.074];

[TWFTFC9$1@6.7];

[TWFTFC9$2@ 4.586];
[TWFTFC9$3@ 2.802];
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[TWFTFCO$4@ 1.146];
[TWFTFC9$5@0.412];
[TWFTFCO$6@1.961];
[TWFTFC9$7@3.31];

[TWFTFC9$8@4.722];

[TWFTAC9$1@5.006];
[TWFTAC9$2@3.008];
[TWFTAQ$3@ 1.249];
[TWFTAC9$4@0.276];
[TWFTAC9$5@1.701];
[TWFTAC9$6@3.109];
[TWFTAC9$7@4.365];
[TWFTAC9$8@5.633];

[TANSCO$1@ 2.741];
[TANSC9$2@ 1.654];
[TANSC9$3@ 0.6];

[TANSC9$4@ 0.095];
[TANSC9$5@0.423];
[TANSC9$6@1.318];
[TANSC9$7@2.164];
[TANSC9$8@3.012];

[TTMTAC9$1@ 2.558];
[TTMTAC9$2@ 1.578];
[TTMTAC9$3@ 1.08];

[TTMTAC9$4@ 0.547];
[TTMTAC9$5@0.135];
[TTMTAC9$6@0.91];

[TTMTAC9$7@1.951];

[TTMTBC9$1@ 3.267];
[TTMTBC9$2@ 2.136];
[TTMTBC9$3@ 1.382];
[TTMTBC9$4@ 0.742];
[TTMTBC9$5@ 0.186];
[ TTMTBC9$6@0.388];
[TTMTBC9$7@0.975];
[TTMTBC9$8@1.796];
[TTMTBC9$9@2.803];

VMMF1 BY WFTFCM@2.375 WFTACM@2.090 WFTSCM@2.365;
VMMF2 BY TMTACM@1.036 TMTBCM@1.036;

VMMF3 BY ILRPCM@1.819 ILRSCM@1.819;

VMMF4 BY LMTACM@3.289 LMTCCM@3.289;

VMMF5 BY LMTBCM@3.58 LMTDCM@3.584;

V5MF1 BY WFTFC5@2.375 WFTAC5@2.090 WFTSC5@2.365;
V5MF2 BY TMTAC5@1.036 TMTBC5@1.036;

V5MF3 BY ILRPC5@1.819 ILRSC5@1.819;

V5MF4 BY LMTAC5@3.289 LMTCC5@3.289;
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V5MF5 BY LMTBC5@3.584 LMTDC5@3.584;

V6MF1 BY WFTFC6@2.375 WFTAC6@2.090 WFTSC6@2.365;
V6MF2 BY TMTAC6@1.036 TMTBC6@1.036;

V6MF3 BY ILRPC6@1.819 ILRSC6@1.819;

V6MF4 BY LMTAC6@3.289 LMTCC6@3.289;

V6MF5 BY LMTBC6@3.584 LMTDC6@3.584;

V7MF1 BY WFTFC7@2.375 WFTAC7@2.090 WFTSC7@2.365;
V7MF2 BY TMTAC7@1.036 TMTBC7@1.036;

V7MF3 BY ILRPC7@1.819 ILRSC7@1.819;

V7MF4 BY LMTAC7@3.289 LMTCC7@3.289;

V7MF5 BY LMTBC7@3.584 LMTDC7@3.584;

VBMF1 BY WFTFC8@2.241 WFTAC8@1.847 WFTSC8@2.135
TWFTFC8@2.160 TWFTAC8@2.039;

VBMF2 BY TMTAC8@1.036 TMTBC8@1.036;

VBMF3 BY ILRPC8@1.819 ILRSC8@1.819;

V8MF4 BY LMTAC8@3.289 LMTCC8@3.289;

VBMF5 BY LMTBC8@3.584 LMTDC8@3.584;

V8MF6 BY DSBC8@1.149 TDSBC8@1.149;

V8MF7 BY ANSC8@0.899 TANSC8@0.899;

V8MF8 BY TCRDAC8@1.647 TCRDBC8@2.544
TCRDCC8@2.607 TCRDDC8@2.310;

VOMF1 BY WFTFCO9@2.241 WFTACO9@1.847 WFTSC9@2.135
TWFTFCO9@2.160 TWFTAC9@2.039;

VOMF2 BY TMTAC9@1.036 TMTBC9@1.036;

VOMF3 BY ILRPC9@1.819 ILRSCO9@1.819;

VOMF4 BY LMTAC9@3.289 LMTCC9@3.289;

VOMF5 BY LMTBC9@3.584 LMTDC9@3.584;

VOMF6 BY DSBC9@1.149 TDSBC9@1.149;

VOMF7 BY ANSC9@0.899 TANSC9@0.899;

VMMF1@1 VMMF2@1 VMMF3@1 VMMF4@1 VMMF5@1

V5MF1@1 V5MF2@1 V5MF3@1 V5MF4@1 V5MF5@1

V6MF1@1 V6MF2@1 V6MF3@1 V6MF4@1 V6MF5@1

V7/MF1@1 VIMF2@1 VIMF3@1 V7IMF4@1 VIMF5@1

V8MF1@1 VBMF2@1 VBMF3@18MF4@1 VBMF5@1 VBMF6@1 VBMF7@1 VBMF8@1
VOMF1@1 VOMF2@1 VOMF3@1 VOMF4@1 VOMF5@1 VOMF6@1 VOMF7@1;

GCV24 WITH GCV44@0 GCVM4@0

GCV54@0 GCV64@0 GCV74@0 GCV84@0 GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 VaVIF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV44 WITH GCVM4@0
GCV54@0 GCV64@0 GCV74@0 GCV84@3ICVI4@0
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VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@VIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCVM4 WITH

GCV54@0 GCV64@0 GCV74@0 GCV84@0 GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV54 WITH GCV64@0 GCV74@0 GCV84@0 GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 VaVIF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 V8BMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

GCV64 WITH GCV74@0 GCV84@0 GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VM&B4/MMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6®AMF7@0;

GCV74 WITH GCV84@0 GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0/8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV84 WITH GCV94@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBME@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

GCV94 WITH

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0
V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0
V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0
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VIMF1@0 VIMF2@V7MF3@0 V7ITMF4@0 V7TMF5@0
V8MF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF1 WITH VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0/6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 V8BMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

VMMF2 WITH VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF3 WITH VMMF4@0 VMMF5@0

V5MF1@0 VaMF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF4 WITH VMMF5@0

V5MA.@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF5 WITH

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF1 WITH V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF2 WITH V5 MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF3 WITH V5MF4@0 V5MF5@0

ARIC_Manual_30_220919.pdf Page 162



V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 VEMF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF4 WITH V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 V8BMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

V5MF5 WITH

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7IMF3@0 V7MF4@07MF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOIMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF1 WITH V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 \8@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

V6MF2 WITH V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMFB@OMF6@0 VOMF7@O0;

V6MF3 WITH V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF4 WITH VEMF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7M@&0 V7MF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V6MF5 WITH

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF1 WITH VIMF2@0 V7/MF3@0 V7MF4@0 V7MF5@0
VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF2 WITH VIMF3@0 V7MF4@0 V7MF5@
V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF3 WITH VIMF4@0 V7MF5@0
V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
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VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@OMF6@0 VOMF7@O;

V7MF4 WITH V7IMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF5 WITH

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@V9MF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF1 WITH VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF2 WITH VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOIMF3@V9IMF4@0 VOMF5@0 VOMF6@0 VOMF7@O;

V8BMF3 WITH VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF4 WITH VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

V8MF5 WITH V 8MF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF6 WITH VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF7 WITH VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V8MF8 WITH
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

VOMF1 WITH VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@0;
VOMF2 WITH VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O;

VIMF3 WITH VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VIMF4 WITH VOMF5@0 VOMF6@O0VIMF7@O;

VIMF5 WITH VOMF6@0 VOMF7@O0;

VOMF6 WITH VOMF7@0;

OUTPUT:
STDYX RESIDUAL TECH1;

SAVEDATA:

save=fscores;
file=GloCog4.dat;

ARIC_Manual_30_220919.pdf Page 164



A.3. In Person and Phone Assessments, Invariant Cognition (Version 5)

DATA: FILE = FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM LMTTCM TMTACM TMTBCM
WFTTCM ANSCM ILRSCM

LMTACM LMTBCM LMTCCM LMTDCM WFTFCM

WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 WFTTCS5 DSSC5 ILRPC5 ANSC5 DSBC5

BNTCS5 LMTTCS5 TMTACS5 TMTBCS5 ILRSC5

LMTAG LMTBCS5 LMTCC5 LMTDC5 WFTFC5 WFTACS5 WFTSC5
DWRC6 WFTTC6 DSSC6 ILRPC6 ANSC6 DSBC6

BNTC6 LMTTC6 TMTAC6 TMTBCG6 ILRSC6

LMTAC6 LMTBC6 LMTCC6 LMTDC6 WFTFC6 WFTAC6 WFTSC6
DWRC7 WFTTC7 DSSC7 ILRPC7 ANSC7 DSBC7

BNTC7 LMTTC7 TMTAC7 TMTBCY7 ILRSCY

LMTAC7 LMTBC7 LMTCC7 LMTDC7 WFTFC7 WFTAC7 WFTSC7
DWRC8 DSSC8 WFTTC8 WFTFC8 WFTAC8 WFTSC8

ILRPCS8 ILRSC8 ANSC8

LMTC8 LMTAC8 LMTBC8 LMTCC8 LMTDC8 DSBC8 BNTCS8
TMTACS8 TMTBCS8

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

TWFTFC8 TWFTACSTANSCS8 TDSBC8 TTMTAC8 TTMTBCS8
DWRC9 DSSC9 WFTTC9 WFTFC9 WFTAC9 WFTSC9

ILRPC9 ILRSC9 ANSC9

LMTC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9 DSBC9 BNTC9
TMTAC9 TMTBC9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDC9

TWFTFC9 TWFTAC9 TANSC9 TDSBC9 TTMTACYO TTMTBC9

USEVARIABLES =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM

TMTACM TMTBCM ANSCM

ILRSCM LMTACM LMTBCM LMTCCM LMTDCM
WFTFCM WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 DSSC5 ILRPC5 ANSC5

DSBCS5 BNTC5 TMTACS TMTBC5

ILRSC5 LMTACS5 LMTBCS5 LMTCC5 LMTDC5
WFTFC5 WFTACS WFTSC5

DWRC6 DSSC6 ILRPC6 ANSC6

DSBC6 BNTC6 TMTAC6 TMTBC6

ILRSC6 LMTAC6 LMTBC6 LMTCC6 LMTDC6
WFTFC6 WFTAC6 WFTSC6

DWRC7 DSSC7 ILRPC7 ANSC7

DSBC7 BNTC7 TMTAC7 TMTBC7
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ILRSC7 LMTAC7 LMTBC7 LMTCC7 LMTDC7

WFTFC7 WFTAC7 WFTSC7

DWRC8 DSSC8 ILRPC8 ANSCS8

DSBC8 BNTC8 TMTAC8 TMTBC8

ILRSC8 LMTACS8 LMTBC8 LMTCC8 LMTDCS8

WFTFC8 WFTAC8 WFTSCS8

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8
TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

DWRC9 DSSC9 ILRPC9 ANSC9

DSBC9 BNTC9 TMTACY9 TMTBC9

ILRSC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9

WFTFC9 WFTAC9 WFTSC9

TTMTACO TTMTBC9 TANSC9 TDSBC9 TWFTAC9 TWFTFCS9;

MISSING = ALL ( -9999);

CATEGORICAL =

DWRC2 DSSC2 WFTTC2

DWRCM ILRPCM DSSCM

TMTACM TMTBCM ANSCM

ILRSCM LMTACM LMTBCM LMTCCM LMTDCM
WFTFCM WFTACM WFTSCM

DWRC4 DSSC4 WFTTC4

DWRC5 DSSCS5 ILRPC5 ANSC5

DSBCS5 BNTC5 TMTACS TMTBC5

ILRSC5 LMTACS5 LMTBCS5 LMTCC5 LMTDC5
WFTFC5 WFTACS WFTSC5

DWRC6 DSSC6 ILRPC6 ANSC6

DSBC6 BNTC6 TMTAC6 TMTBC6

ILRSC6 LMTAC6 LMT BC6 LMTCC6 LMTDC6
WFTFC6 WFTAC6 WFTSC6

DWRC7 DSSC7 ILRPC7 ANSC7

DSBC7 BNTC7 TMTAC7 TMTBC7

ILRSC7 LMTACY LMTBC7 LMTCC7 LMTDC7
WFTFC7 WFTAC7 WFTSC7

DWRC8 DSSC8 ILRPC8 ANSCS8

DSBC8 BNTC8 TMTAC8 TMTBC8

ILRSC8 LMTAC8 LMTBC8 LMTCC8 LMTDCS8
WFTFC8 WFTAC8 WF3C8

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8
TCRDAC8 TCRDBC8 TCRDCC8 TCRDDC8
DWRC9 DSSC9 ILRPC9 ANSC9

DSBC9 BNTC9 TMTAC9 TMTBC9

ILRSC9 LMTACY9 LMTBC9 LMTCC9 LMTDC9
WFTFC9 WFTAC9 WFTSC9

TTMTACY9 TTMTBC9 TANSC9 TDSBC9 TWFTACY TWFTFC9,;

IDVARIABLE =M PLUSID;
ANALYSIS:

ESTIMATOR=MLR;
ALGORITHM=EM,;
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COVERAGE=.0001;

INTEGRATION=MONTECARLO(10000);

MODEL:
GCV25 BY WFTTC2@1.525;
GCV25 BY DSSC2@2.491;
GCV25 BY DWRC2@1.248;
[GCV25@0.684];
GCV25@1.025;

GCV45 BY WFTTC4@1.525;
GCV45 BY DSSC4@2.491;
GCV45 BY DWRC4@1.248;
[GCVA45@0.629];
GCV45@0.932;

GCVM5 BY WFTFCM@2.157;

GCVM5 BY WFTACM@2.266;
GCVMS5 BY WFTSCM@2.379;

GCVM5 BY ANSCM@1.739;
GCVM5 BY DSSCM@2.491;
GCVM5 BY TMTACM@2.339;
GCVM5 BY TMTBCM@3.301;
GCVM5 BY ILRPCM@2.219
GCVM5 BY ILRSCM@2.792;
GCVM5 BY LMTACM@3.166;
GCVM5 BY LMTBCM@2.995;
GCVM5 BY LMTCCM@3.169;
GCVM5 BY LMTDCM@3.511;
GCVM5 BY DWRCM@1.248;
[GCVM5@0.121];
GCVM5@0.848;

GCV55 BY DSBC5@1.353;
GCV55 BY BNTC5@1.811;
GCV55 BY WFTFC5@2.157;
GCV55 BY WFTAC5@2.266;
GCV55 BY WFTSC5@2.379;
GCV55 BY ANSC5@1.739;
GCV55 BY DSSC5@2.491;
GCV55 BY TMTAC5@2.339;
GCV55 BY TMTBC5@3.301;
GCV55 BY ILRPC5@2.219;
GCV55 BY ILRSC5@2.792;
GCV55 BY LMTAC5@3.166;
GCV55 BY LMTBC5@2.995;
GCV55 BY LMTCC5@3.169;
GCV55 BY LMTDC5@3.511;
GCV55 BY DWRC5@1.248:
[GCV55@0];

GCV55@1;

ARIC_Manual_30_220919.pdf

Page 167



GCV65 BY DSBC6@1.353;
GCV65 BY BNTC6@1.811;
GCV65 BY WFTFC6@2.157;
GCV65 BY WFTAC6@2.266;
GCV65 BY WFTSC6@2.379;
GCV65 BY ANSC6@1.739;
GCV65 BY DSSC6@2.491;
GCV65 BY TMTAC6@2.339;
GCV65 BY TMTBC6@3.301;
GCV65 BY ILRPC6@2.219;
GCV65 BY ILRSC6@2.792;
GCV65 BY LMTAC6@3.166;
GCV65 BY LMTBC6@2.995;
GCV65 BY LMTCC6@3.1609;
GCV65 BY LMTDC6@3.511;
GCV65 BY DWRC6@1.248;
[GCV65@ 0.088];
GC\65@0.960:;

GCV75 BY DSBC7@1.353;
GCV75 BY BNTC7@1.811;
GCV75 BY WFTFC7@2.157;
GCV75 BY WFTAC7@2.266;
GCV75 BY WFTSC7@2.379;
GCV75 BY ANSC7@1.739:
GCV75 BY DSSC7@2.491;
GCV75 BY TMTAC7@2.339;
GCV75 BY TMTBC7@3.301;
GCV75 BY ILRPC7@2.219;
GCV75 BY ILRSC7@2.792;
GCV75 BY LMTAC7@3.166;
GCV75 BY LMTBC7@2.995;
GCV75 BY LMTCC7@3.169;
GCV75 BY LMTDC7@3.511;
GCV75 BY DWRC7@1.248;
[GCV75@ 0.088];
GCV75@1.036;

GCV85 BY DSBC8@1.353;
GCV85 BY BNTC8@1.811,
GCV85 BY WFTFC8@2.157;
GCV85 BY WFTAC8@2.266;
GCV85 BY WFTSC8@2.379;
GCV85 BY ANSC8@1.739;
GCV85 BY DSSC8@2.491,
GCV85 BY TMTAC8@2.339;
GCV85 BY TMTBC8@3.301;
GCV85 BY ILRPC8@2.219;
GCV85 BY ILRSC8@2.792;
GCV85 BY LMTAC8@3.166;
GCV85 BY LMTBC8@2.995;
GCV85 BY LMTCC8@3.169;
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GCV85 BY LMTDC8@3.511;
GCV85 BY DWRC8@1.248;
GCV85 BY TDSBC8@1.239;

GCV85 BY TWFTFC8@2.126;
GCV85 BY TWFTAC8@2.785;

GCV85 BY TANSC8@2.294;

GCV85 BY TTMTAC8@0.867;
GCV85 BY TTMTBC8@1.801,
GCV85 BY TCRDAC8@1.591;
GCV85 BY TCRDBC8@2.769;
GCV85 BY TCRDCC8@2.668;
GCV85 BY TCRDDC8@2.411;

[GCV85@ 0.039];
GCV85@0.676;

GCV95 BY DSBC9@1.3583;
GCV95 BY BNTCO@1.811,
GCV95 BY WFTFCO9@2.157;
GCV95 BY WFTAC9@2.266;
GCV95 BY WFTSCO9@2.379;
GCV95 BY ANSC9@1.739;
GCV95 BY DSSCI9@2.491;
GCV95 BY TMTAC9@2.339;
GCV95 BY TMTBC9@3.301;
GCV95 BY ILRPC9@2.219;
GCV95 BY ILRSC9@2.792;
GCV95 BY LMTAC9@3.166;
GCV95 BY LMTBCO9@2.995;
GCV95 BY LMTCC9@3.169;
GCV95 BY LMTDCO9@3.511;
GCV95 BY DWRCI9@1.248;
GCV95 BY TDSBCO9@1.239;

GCV95 BY TWFTFCO9@2.126;
GCV95 BY TWFTAC9@2.785;

GCV95 BY TANSCO9@2.294;

GCV95 BY TTMTAC9@0.867,
GCV95 BY TTMTBCO9@1.801,
GCV95 BY TCRDACO@1.591,
GCV95 BY TCRDBCO9@2.769;
GCV95 BY TCRDCC9@2.668;
GCV95 BY TCRDDCO9@2.411;

[GCV95@ 0.101];
GCV95@0.782;

[WFTTC2$1@ 2.527];
[WFTTC2$2@ 1.501];
[WFTTC2$3@ 0.695];
[WFTTC2$4@ 0.011];
[WFTTC2$5@0.484];
[WFTTC2$6@1.148];
[WFTTC2$7@1.840];
[WFTTC2$8@2.888];
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[DSSC2$1@ 2.743];
[DSSC2$2@ 1.093];
[DSSC2$3@0.049];
[DSSC2$4@1.261];
[DSSC2$5@2.057];
[DSSC2$6@2.919];
[DSSC2$7@4.048];
[DSSC2$8@5.251];

[DWRC2$1@3.44];

[DWRC2$2@2.863];
[DWRC2$3@1.965];
[DWRC2$4@0.942];
[DWRC2$5@0.233];
[DWRC2$6@1.439];
[DWRC2$7@2.759];
[DWRC2$8@4.395];
[DWRC2$9@6.36];

[WFTTC4$1@ 2.527];
[WFTTC4$2@ 1.501];
[WFTTC4$3@ 0.695];
[WFTTC4$4@ 0.011];
[WFTTC4$5@0.484];
[WFTTC4$6@1.148];
[WFTTC4$7@1.840];
[WFTTC4$8@2.888];

[DSSCA$1@ 2.743];
[DSSC4$2@ 1.093];
[DSSC4$3@0.049];
[DSSCA$4@1.261];
[DSSC4$5@2.057];
[DSSC4$6@2.919];
[DSSC4$7@4.048];
[DSSC4$8@5.251];

[DWRC4$1@3.44];

[DWRC4$2@2.863];
[DWRC4$3@1.965];
[DWRC4$4@0.942];
[DWRC4$5@0.233];
[DWRC4$6@1.439];
[DWRC4$7@2.759];
[DWRC4$8@4.395];
[DWRC4$9@6.36];

[WFTFCM$1@6.7];

[WFTFCM$2@4.586];
[WFTFCM$3@2.802];
[WFTFCM$4@1.146];
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[WFTFCM$5@0.412];
[WFTFCM$6@1.961];
[WFTFCM$7@3.31];

[WFTFCM$8@4.722];

[WFTACM$1@5.006];
[WFTACM$2@3.008];
[WFTACM$3@1.249);
[WFTACM$4@0.276];
[WFTACM$5@1.701];
[WFTACM$6@3.109];
[WFTACM$7@4.365];
[WFTACM$8@5.633];

[WFTSCM$1@6.711];
[WFTSCM$2@4.831];
[WFTSCM$3@3.105];
[WFTSCM$4@1.451];
[WFTSCM$5@0.108];
[WFTSCM$6@1.541];
[WFTSCM$7@2.899];
[WFTSCM$8@4.262];

[ANSCM$1@2.741];
[ANSCM$2@1.654];
[ANSCM$3@0.6];

[ANSCM$4@0.095];
[ANSCM$5@0.423];
[ANSCM$6@1.318];
[AN SCM$7@2.164];
[ANSCM$8@3.012];

[DSSCM$1@2.743];
[DSSCM$2@1.093];
[DSSCM$3@0.049];
[DSSCM$4@1.261];
[DSSCM$5@2.057];
[DSSCM$6@2.919];
[DSSCM$7@4.048];
[DSSCM$8@5.251];

[TMTACM$1@3.771];
[TMTACM$2@2.217];
[TMTACM$3@1.211];
[TMTACM$4@0.198];
[TMTACM$5@0.65];

[TMTACM$6@1.462];
[TMTACM$7@2.378];
[TMTACM$8@3.856];

[TMTBCM$1@2.703];
[TMTBCM$2@1.954];
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[TMTBCM$3@0.847];
[TMTBCM$4@0.151];
[TMTBCM$5@1.12];
[TMTBCM$6@2.09];
[TMTBCM$7@3.155];
[TMTBCM$8@4.716];

[ILRPCM$1@- 3.597];
[ILRPCM$2@- 1.892];
[ILRPCM$3@- 0.611];
[ILRPCM$4@0.566];
[ILRPCM$5@1.755];
[ILRPCM$6@3.027];
[ILRPCM$7@4.028];
[ILRPCM$8@5.39];
[ILRPCM$9@6.766];

[ILRSCM$1@- 7.456];
[ILRSCM$2@- 6.97];
[ILRSCM$3@- 6.114];
[ILRSCM$4@- 4.837];
[ILRSCM$5@- 3.221];
[ILRSCM$6@- 1.38];
[ILRSCM$7@0.66];
[ILRSCM$8@3.156];
[ILRSCM$9@6.233];

[LMTACMS$1@5.753];
[LMTACM$2@3.733];
[LMTACM$3@2.673];
[LMTACM$4@1.528];
[LMTACM$5@0.371];
[LMTACM$6@0.782];
[LMTACM$7@2.019];
[LMTACM$8@4.36];

[LMTACM$9@6.851];

[LMTBCM$1@5.876];
[LMTBCM$2@3.539);
[LMTBCM$3@2.281];
[LMTBCM$4@1.212];
[LMTBCM$5@0.06];

[LMTBCM$6@1.108];
[LMTBCM$7@2.259];
[LMTBCM$8@4.623];
[LMTBCM$9@7.039];

[LMTCCM$1@5.91];

[LMTCCM$2@3.677];
[LMTCCM$3@1.596];
[LMTCCM$4@0.578];
[LMTCCM$5@0.466];
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[LMTCCM$6@1.556];
[LMTCCM$7@2.575];
[LMTCCM$8@4.699];
[LMTCCM$9@6.885];

[LMTDCM$1@6.83];

[LMTDCM$2@4.308];
[LMTDCM$3@1.796];
[LMTDCM$4@0.671];
[LMTDCM$5@0.435];
[LMTDCM$6@1.529];
[LMTDCM$7@2.707];
[LMTDCM$8@4.82];

[LMTDCM$9@7.326];

[DWRCM$1@3.44];
[DWRCM$2@2.863];
[DWRCM$3@L.965];
[DWRCM$4@D.942];
[DWRCM$5@0.233];
[DWRCM$6@1.439);
[DWRCM$7@2.759];
[DWRCM$8@4.395];
[DWRCM$9@6.36];

[DSBC5$1@ 3.149];
[DSBC5$2@ 2.181];
[DSBC5$3@ 1.067];
[DSBC5$4@0.064];
[DSBC5$5@1.347];
[DSBC5$6@2.268];
[DSBC5$7@3.147];
[DSBC5$8@4.074];

[BNTC5$1@ 3.305];
[BNTC5$2@ 1.892];
[BNTC5$3@ 1.227];
[BNTC5$4@ 0.342];
[BNTC5$5@0.177];
[BNTC5$6@0.867];
[BNTC5$7@1.829];
[BNTC5$8@3.285];

[WFTFC5$1@ 6.7];
[WFTFC5$2@ 4.586];
[WFTFC5$3@ 2.802];
[WFTFC5$4@ 1.146];
[WFTFC5$5@0.412];
[WFTFC5$6@1.961];
[WFTFC5$7@3.31];
[WFTFC5$8@4.722];
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[WFTAC5$1@ 5.006];
[WFTAC5$2@ 3.008];
[WFTAC5$3@ 1.249];
[WFTAC5$4@0.276];
[WFTAC5$5@1.701];
[WFTAC5$6@3.109];
[WFTAC5$7@4.365];
[WFTAC5$8@5.633];

[WFTSC5$1@6.711];
[WFTSC5$2@4.831];
[WFTSC5$3@ 3.105];
[WFTSC5$4@ 1.451];
[WFTSC5$5@0.108];
[WFTSC5$6@1.541];
[WFTSC5$7@2.899];
[WFTSC5$8@4.262];

[ANSC5$1@ 2.741];
[ANSC5$2@ 1.654] ;
[ANSC5$3@ 0.6];
[ANSC5$4@ 0.095];
[ANSC5$5@0.423];
[ANSC5$6@1.318];
[ANSC5$7@2.164];
[ANSC5$8@3.012];

[DSSC5$1@ 2.743];
[DSSC5$2@ 1.093];
[DSSC5$3@0.049];
[DSSC5$4@1.261];
[DSSC5$5@2.057];
[DSSC5$6@2.919];
[DSSC5$7@4.048];
[DSSC5$8@5.251];

[TMTAC5$1@ 3.771];
[TMTAC5$2@ 2.217];
[TMTAC5$3@ 1.211];
[TMTAC5$4@ 0.198];
[TMTAC5$5@0.65];

[TMTAC5$6@1.462];
[TMTAC5$7@2.378];
[TMTAC5$8@3.856];

[TMTBC5$1@ 2.703];
[TMTBC5%$2@ 1.954];
[TMTBC5$3@ 0.847];
[TMTBC5$4@0.151];
[TMTBC5$5@1.12] ;
[TMTBC5$6@2.09];
[TMTBC5$7@3.155];
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[TMTBC5$8@4.716];

[ILRPC5$1@- 3.597];
[ILRPC5$2@- 1.892];
[ILRPC5$3@- 0.611];
[ILRPC5$4@0.566];
[ILRPC5$5@1.755];
[ILRPC5$6@3.027];
[ILRPC5$7@4.028];
[ILRPC5$8@5.39];
[ILRPC5$9@6.766];

[ILRSC5$1@- 7.456];
[ILRSC5$2@- 6.97];
[ILRSC5$3@- 6.114];
[ILRSC5$4@ - 4.837];
[ILRSC5$5@- 3.221];
[ILRSC5$6@- 1.38];
[ILRSC5$7@0.66];
[ILRSC5$8@3.156];
[ILRSC5$9@6.233];

[LMTAC5$1@ 5.753];
[LMTAC5$2@ 3.733];
[LMTAC5$3@ 2.673];
[LMTAC5$4@ 1.528];
[LMTAC5$5@ 0.371];
[LMTAC5$6@0.782];
[LMTAC5$7@2.019];
[LMTAC5$8@4.36];

[LMTAC5$9@6.851];

[LMTBC5$1@ 5.876];
[LMTBC5$2@ 3.539);
[LMTBC5$3@ 2.281];
[LMTBC5$4@ 1.212];
[LMTBC5$5@ 0.06];

[LMTBC5$6@1.108];
[LMTBC5$7@2.259];
[LMTBC5$8@4.623];
[LMTBC5$9@7.039];

[LMTCC5$1@ 5.91];

[LMTCC5%$2@ 3.677];
[LMTCC5$3@ 1.596];
[LMTCC5%$4@ 0.578];
[LMTCC5$5@0.466];
[LMTCC5$6@1.556];
[LMTCC5$7@2.575);
[LMTCC5$8@4.699];
[LMTCC5$9@6.885];
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[LMTDC5$1@ 6.83];
[LMTDC5$2@ 4.308];
[LMTDC5$3@ 1.796 |;
[LMTDC5$4@ 0.671];
[LMTDC5$5@0.435];
[LMTDC5$6@1.529];
[LMTDC5$7@2.707];
[LMTDC5$8@4.82];
[LMTDC5%$9@7.326];

[DWRC5$1@3.44];

[DWRC5$2@2.863];
[DWRC5$3@1.965];
[DWRC5$4@0.942];
[DWRC5$5@0.233];
[DWRC5$6@1.439];
[DWRC5$7@2.759];
[DWRC5$8@4.395];
[DWRC5$9@6.36];

[DSBC6$1@ 3.149];
[DSBC6$2@ 2.181];
[DSBC6$3@ 1.067];
[DSBC6$4@0.064];
[DSBC6$5@1.347];
[DSBC6$6@2.268];
[DSBC6$7@3.147];
[DSBC6$8@4.074];

[BNTC6$1@ 3.305];
[BNTC6$2@ 1.892];
[BNTC6$3@ 1.227];
[BNTC6$4@ 0.342];
[BNTC6$5@0.177];
[BNTC6$6@0.867];
[BNTC6$7@1.829];
[BNTC6$8@3.285];

[WFTFC6$1@ 6.7];
[WFTFC6$2@ 4.586];
[WFTFC6$3@ 2.802];
[WFTFC6$4@ 1.146];
[WFTFC6$5@0.412];
[WFTFC6$6@1.961];
[WFTFC6$7@3.31];
[WFTFC6$8@4.722];

[WFTAC6$1@5.006];
[WFTAC6$2@ 3.008];
[WFTAC6$3@ 1.249);
[WFTAC6$4@0.276];
[WFTAC6$5@1.701];
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[WFTAC6$6@3.109];
[WFTAC6$7@4.365];
[WFTAC6$8@5.633];

[WFTSC6$1@6.711];
[WFTSC6$2@ 4.831];
[WFTSC6$3@ 3.105];
[WFTSC6$4@1.451];
[WFTSC6$5@0.108];
[WFTSC6$6@1.541];
[WFTSC6$7@2.899];
[WFTSC6$8@4.262];

[ANSC6$1@ 2.741];
[ANSC6$2@ 1.654];
[ANSC6$3@ 0.6];

[ANSC6$4@ 0.095];
[ANSC6$5@0.423];
[ANSC6$6@1.318];
[ANSC6$7@2.164];
[ANSC6$8@3.012];

[DSSC6$1@ 2.743];
[DSSC6$2@ 1.093];
[DSSC6$3@0.049];
[DSSC6$4@1.261];
[DSSC6$5@2.057];
[DSSC6$6@2.919];
[DSSC6$7@4.048];
[DSSC6$8@5.251];

[TMTAC6$1@ 3.771];
[TMTAC6$2@ 2.217];
[TMTAC6$3@ 1.211];
[TMTAC6$4@ 0.198];
[TMTAC6$5@0.65];

[TMTAC6$6@1.462];
[TMTAC6$7@2.378];
[TMTAC6$8@3.856];

[TMTBC6$1@ 2.703];
[TMTBC6$2@ 1.954];
[TMTBC6$3@ 0.847];
[TMTBC6$4@0.151];
[TMTBC6$5@1.12];

[TMTBC6$6@2.09];

[TMTBC6$7@3.155];
[TMTBC6$8@4.716];

[ILRPC6$1@- 3.597];

[ILRPC6$2@- 1.892];
[ILRPC6$3@- 0.611];
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[ILRPC6$4@0.566];
[ILRPC6$5@1.755];
[ILRPC6$6@3.027];
[ILRPC6$7@4.028];
[ILRPC6$8@5.39];

[ILRPC6$9@6.766];

[ILRSC6$1@- 7.456];
[ILRSC6$2@- 6.97];
[ILRSC6$3@- 6.114];
[ILRSC6$4@ - 4.837];
[ILRSC6$5@- 3.221];
[ILRSC6$6@- 1.38];
[ILRSC6$7@0.66];
[ILRSC6$8@3.156];
[ILRSC6$9@6.233];

[LMTAC6$1@ 5.753];
[LMTAC6$2@ 3.733];
[LMTAC6$3@ 2.673];
[LMTAC6$4@ 1.528];
[LMTAC6$5@ 0.371];
[LMTAC6$6@0.782];
[LMTAC6$7@2.019];
[LMTAC6$8@4.36];

[LMTAC6$9@6.851];

[LMTBC6$1@ 5.876];
[LMTBC6$2@ 3.539];
[LMTBC6$3@ 2.281];
[LMTBC6$4@ 1.212];
[LMTBC6$5@ 0. 06];
[LMTBC6$6@1.108];
[LMTBC6$7@2.259];
[LMTBC6$8@4.623];
[LMTBC6$9@7.039];

[LMTCC6$1@ 5.91];

[LMTCC6$2@ 3.677];
[LMTCC6$3@ 1.596];
[LMTCC6$4@ 0.578];
[LMTCC6$5@0.466];
[LMTCC6$6@1.556];
[LMTCC6$7@2.575];
[LMTCC6$8@4.699];
[LMTCC6$9@6.885];

[LMTDC6$1@ 6.83];

[LMTDC6$2@ 4.308];
[LMTDC6$3@ 1.796];
[LMTDC6$4@ 0.671];
[LMTDC6$5@0.435];
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[LMTDC6$6@1.529];
[LMTDC6$7@2.707];
[LMTDC6$8@4.82];

[LMTDC6$9@7.326];

[DWRC6$1@3.44];

[DWRC6$2@2.863];
[DWRC6$3@1.965];
[DWRC6$4@0.942];
[DWRC6$5@0.233];
[DWRC6$6@1.439)];
[DWRC6$7@2.759];
[DWRC6$8@4.395];
[DWRC6$9@6.36];

[DSBC7$1@ 3.149];
[DSBC7$2@ 2.181];
[DSBC7$3@ 1.067];
[DSBC7$4@0.064];
[DSBC7$5@1.347];
[DSBC7$6@2.268];
[DSBC7$7@3.147];
[DSBC7$8@4.074];

[BNTC7$1@ 3.305];
[BNTC7$2@ 1.892];
[BNTC7$3@ 1.227];
[BNTC7$4@ 0.342];
[BNTC7$5@0.177];
[BNTC7$6@0.867];
[BNTC7$7@1.829];
[BNTC7$8@3.285];

[WFTFC7$1@ 6.7];
[WFTFC7$2@ 4.586];
[WFTFC7$3@ 2.802];
[WFTFC7$4@ 1.146];
[WFTEC7$5@0.412];
[WFTEC7$6@1.961];
[WFTFC7$7@3.31];
[WFTEC7$8@4.722];

[WFTAC7$1@5.006];
[WFTAC7$2@ 3.008];
[WFTAC7$3@ 1.249];
[WFTAC7$4@0.276];
[WFTAC7$5@1.701];
[WFTAC7$6@3.109];
[WFTAC7$7@4.365];
[WFTAC7$8@5.633];

[WFTSC7$1@6.711];
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[WFTSC7$2@4.831];
[WFTSC7$3@ 3.105];
[WFTSC7$4@1.451];
[WFTSC7$5@0.108];
[WFTSC7$6@1.541];
[WFTSC7$7@2.899];
[WFTSC7$8@4.262];

[ANSC7$1@ 2.741];
[ANSC7$2@ 1.654];
[ANSC7$3@ 0.6];

[ANSC7$4@ 0.095];
[ANSC7$5@0.423];
[ANSC7$6@1.318];
[ANSC7$7@2.164];
[ANSC7$8@3.012];

[DSSC7$1@ 2.743];
[DSSC7$2@ 1.093];
[DSSC7$3@0.049];
[DSSC7$4@1.261];
[DSSC7$5@2.057];
[DSSC7$6@2.919];
[DSSC7$7@4.048];
[DSSC7$8@5.251];

[TMTAC7$1@ 3.771];
[TMTAC7$2@ 2.217];
[TMTAC7$3@ 1.211];
[TMTAC7$4@ 0.198];
[TMTAC7$5@0.65];

[TMTAC7$6@1.462];
[TMTAC7$7@2.378];
[TMTAC7$8@3.856];

[TMTBC7$1@ 2.703];
[TMTBC7$2@ 1.954];
[TMTBC7$3@ 0.847];
[TMTBC7$4@0.151];
[TMTBC7$5@1.12];

[TMTBC7$6@2.09];

[TMTBC7$7@3.155];
[TMTBC7$8@4.716];

[ILRPC7$1@- 3.597];
[ILRPC7$2@- 1.892];
[ILRPC7$3@- 0.611] ;
[ILRPC7$4@0.566];
[ILRPC7$5@1.755];
[ILRPC7$6@3.027];
[ILRPC7$7@4.028];
[ILRPC7$8@5.39];
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[ILRPC7$9@6.766];

[ILRSC7$1@- 7.456];
[ILRSC7$2@- 6.97];
[ILRSC7$3@- 6.114];
[ILRSC7$4@- 4.837];
[ILRSC7$5@- 3.221];
[ILRSC7$6@- 1.38];
[ILRSC7$7@0.66];
[ILRSC7$8@3.156];
[ILRSC7$9@6.233];

[LMTAC7$1@ 5.753];
[LMTAC7$2@ 3.733];
[LMTAC7$3@ 2.673];
[LMTAC7$4@ 1.528];
[LMTAC7$5@ 0.371];
[LMTAC7$6@0.782];
[LMTAC7$7@2.019];
[LMTAC7$8@4.36];

[LMTAC7$9@6.851];

[LMTBC7$1@ 5.876];
[LMTBC7$2@ 3.539);
[LMTBC7$3@ 2.281];
[LMTBC7$4@ 1.212];
[LMTBC7$5@ 0.06];

[LMTBC7$6@1.108];
[LMTBC7$7@2.259];
[LMTBC7$8@4.623];
[LMTBC7$9@7.039];

[LMTCC7$1@ 5.91];
[LMTCC7$2@ 3.677];
[LMTCC7$3@ 1.596];
[LMTCC7$4@ 0.578];
[LMTCC7$5@0.466];
[LMTCC7$6@1.556];
[LMTCC7$7@2.575] ;
[LMTCC7$8@4.699];
[LMTCC7$9@6.885];

[LMTDC7$1@ 6.83];

[LMTDC7$2@ 4.308];
[LMTDC7$3@ 1.796];
[LMTDC7$4@ 0.671];
[LMTDC7$5@0.435];
[LMTDC7$6@1.529];
[LMTDC7$7@2.707];
[LMTDC7$8@4.82];

[LMTDC7$9@7.326];
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[DWRC7$1@3.44];

[DWRC7$2@2.863];
[DWRC7$3@1.965];
[DWRC7$4@0.942];
[DWRC7$5@0.233];
[DWRC7$6@1.439];
[DWRC7$7@2.759];
[DWRC7$8@4.395];
[DWRC7$9@6.36];

[DSBC8$1@ 3.149];
[DSBC8$2@ 2.181];
[DSBC8$3@ 1.067];
[DSBC8$4@0.064];
[DSBC8$5@1.347];
[DSBC8$6@2.268];
[DSBC8$7@3.147];
[DSBC8$8@4.074];

[BNTC8$1@ 3.305];
[BNTC8$2@ 1.892];
[BNTC8$3@ 1.227];
[BNTC8$4@ 0.342];
[BNTC8$5@0.177];
[BNTC8$6@0.867];
[BNTC8$7@1.829];
[BNTC8$8@3.285];

[WFTFC8$1@ 6.7];
[WFTFC8$2@ 4.586];
[WFTFC8$3@ 2.802];
[WFTFC8$4@ 1.146];
[WFTFC8$5@0.412];
[WFTFC8$6@1.961];
[WFTFC8$7@3.31];
[WFTFC8$8@4.722];

[WFTAC8$1@5.006];
[WFTAC8$2@ 3.008];
[WFTAC8$3@ 1.249];
[WFTAC8$4@0.276];
[WFTAC8$5@1.701];
[WFTAC8$6@3.109];
[WFTAC8$7@4.365];
[WFTAC8$8@5.633];

[WFTSC8$1@6.711];
[WFTSC8$2@ 4.831];
[WFTSC8$3@3.105];
[WFTSC8$4@1.451];
[WFTSC8$5@0.108];
[WFTSC8$6@1.541];
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[WFTSC8$7@2.899];
[WFTSC8$8@4.262];

[ANSC8$1@ 2.741];
[ANSC8$2@ 1.654];
[ANSC8$3@ 0.6];

[ANSC8$4@ 0.095];
[ANSC8$5@0.423];
[ANSC8$6@1.318];
[ANSC8$7@2.164];
[ANSC8$8@3.012];

[DSSC8$1@ 2.743];
[DSSC8$2@ 1.093];
[DSSC8$3@0.049];
[DSSC8$4@1.261];
[DSSC8$5@2.057];
[DSSC8$6@2.919];
[DSSC8$7@4.048];
[DSSC8$8@5.251];

[TMTAC8$1@ 3.771];
[TMTAC8$2@ 2.217];
[TMTAC8$3@ 1.211];
[TMTAC8$4@ 0.198];
[TMTAC8$5@0.65];

[TMTACB$6@1.462];
[TMTACS$7@2.378];
[TMTAC8$8@3.856];

[TMTBC8$1@ 2.703];
[TMTBC8$2@ 1.954];
[TMTBC8$3@ 0.847];
[TMTBC8$4@0.151];
[TMTBC8$5@1.12];

[TMTBC8$6@2.09];

[TMTBC8$7@3.155];
[TMTBC8$8@4.716];

[ILRPC8$1@- 3.597];
[ILRPC8$2@- 1.892];
[ILRPC8$3@- 0.611];
[ILRPC8$4@0.566];
[ILRPC8$5@1.755];
[ILRPC8$6@3.027];
[ILRPC8$7@4.028];
[ILRPC8$8@5.39];
[ILRPC8$9@6.766];

[ILRSC8$1@- 7.456];

[ILRSC8$2@- 6.97];
[ILRSC8$3@- 6.114];
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[ILRSC8$4@ - 4.837];
[ILRSC8$5@- 3.221];
[ILRSC8$6@- 1.38];
[ILRSC8$7@0.66];
[ILRSC8$8@3.156];
[ILRSC8$9@6.233];

[LMTAC8$1@ 5.753];
[LMTAC8$2@ 3.733];
[LMTAC8$3@ 2.673];
[LMTAC8$4@ 1.528];
[LMTAC8$5@ 0.371];
[LMTAC8$6@0.782];
[LMTAC8$7@2.019];
[LMTAC8$8@4.36];

[LMTAC8$9@6.851];

[LMTBC8$1@ 5.876];
[LMTBC8$2@ 3.539);
[LMTBC8$3@ 2.281];
[LMTBC8$4@ 1.212];
[LMTBC8$5@ 0.06];

[LMTBC8$6@1.108];
[LMTBC8$7@2.259];
[LMTBC8$8@4.623];
[LMTBC8$9@7.039];

[LMTCC8$1@ 5.91];

[LMTCC8$2@ 3.677];
[LMTCC8$3@ 1.596];
[LMTCC8$4@ 0.578];
[LMTCC8$5@0.466];
[LMTCC8$6@1.556];
[LMTCC8$7@2.575];
[LMTCC8$8@4.699];
[LMTCC8$9@6.885];

[LMTDC8$1@ 6.83];

[LMTDC8$2@ 4.308];
[LMTDC8$3@ 1.796];
[LMTDC8$4@ 0.671];
[LMTDC8$5@0.435];
[LMTDC8$6@1.529];
[LMTDC8$7@2.707];
[LMTDC8$8@4.82];

[LMTDC8$9@7.326];

[DWRC8$1@3.44];

[DWRC8$2@2.863];
[DWRC8$3@1.965];
[DWRC8$4@0.942];
[DWRC8$5@0.233];
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[DWRC8$6@1.439];
[DWRC8$7@2.759)];
[DWRC8$8@4.395];
[DWRC8$9@6.36];

[TDSBC8$1@ 2.681];
[TDSBC8$2@ 1.956];
[TDSBC8$3@ 1.018];
[TDSBC8$4@ 0.08];

[TDSBC8$5@1.043];
[TDSBC8$6@1.974];
[TDSBC8$7@2.539];
[TDSBC8$8@3.158];

[TWFTFC8$1@ 5.514];
[TWFTFC8$2@ 3.985];
[TWFTFC8$3@ 2.398];
[TWFTFC8$4@ 1.015];
[TWFTFC8$5@0.37];

[TWFTFC8$6@1.703];
[TWFTFC8$7@2.773];
[TWFTFC8$8@3.886];

[TWFTAC8$1@4.746);
[TWFTAC8$2@2.846];
[TWFTAC8$3@1.059];
[TWFTAC8$4@0.323];
[TWFTAC8$5@1.674];
[TWFTAC8$6@3.08];

[TWFTAC8$7@4.51];

[TWFTAC8$8@6.089];

[TANSC8$1@ 2.521];
[TANSC8$2@ 1.53];

[TANSC8$3@ 0.442];
[TANSC8$4@ 0.023];
[TANSC8$5@0.645];
[TANSC8$6 @1.889);
[TANSC8$7@2.944];
[TANSC8$8@4.073];

[TTMTAC8$1@ 1.94];
[TTMTAC8$2@ 1.007];
[TTMTAC8$3@ 0.536];
[TTMTAC8$4@ 0.05];
[TTMTAC8$5@0.69];
[TTMTAC8$6@1.42];
[TTMTAC8$7@2.602];

[TTMTBC8$1@ 2.65];

[TTMTBC8$2@ 1.559];
[TTMTBC8$3@ 0.868];
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[TTMTBC8$4@ 0.38];

[TTMTBC8$5@ 0.062];
[TTMTBC8$6@0.427];
[TTMTBC8$7@0.957];
[TTMTBC8$8@1.883];
[TTMTBC8$9@2.835];

[TCRDAC8$1@5.812];
[TCRDAC8$2@4.224];
[TCRDAC8$3@2.615];
[TCRDAC8$4@0.936];
[TCRDAC8$5@0.729];
[TCRDAC8$6@2.139];
[T CRDAC8$7@3.817];
[TCRDAC8$8@4.89];

[TCRDAC8$9@5.837];

[TCRDBC8$1@9.908];
[TCRDBC8$2@9.189];
[TCRDBC8$3@6.507];
[TCRDBC8$4@4.615];
[TCRDBC8$5@2.582];
[TCRDBC8$6@0.261];
[TCRDBC8$7@1.95];

[TCRDBC8$8@3.789];
[TCRDBC8$9@5.868];

[TCRDCC8$1@9.762];
[TCRDCC8$2@8.76];

[TCRDCC8$3@7.348];
[TCRDCC8$4@5.76];

[TCRDCC8$5@3.973];
[TCRDCC8$6@1.976];
[TCRDCC8$7@0.403];
[TCRDCC8$8@2.642];
[TCRDCC8$9@4.543];

[TCRDDC8$1@5.573];
[TCRDDC8$2@4.875];
[TCRDDC8$3@3.707];
[TCRDDC8$4@2.424];
[TCRDDC8$5@1.017];
[TCRDDC8$6@0.46];

[TCRDDC8$7@1.761];
[TCRDDC8$8@2.99];

[TCRDDC8$9@4.516];

[DSBC9$1@ 3.149];
[DSBC9$2@ 2.181];
[DSBC9$3@ 1.067];
[DSBC9$4@0.064];
[DSBCI$5@1.347];
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[DSBC9$6@2.268];
[DSBC9$7@3.147];
[DSBCI$8@4.074];

[BNTC9$1@ 3.305];
[BNTC9$2@ 1.892];
[BNTC9$3@ 1.227];
[BNTC9$4@ 0.342];
[BNTC9$5@0.177];
[BNTC9$6@0.867];
[BNTC9$7@1.829];
[BNTC9$8@3.285];

[WFTFC9$1@ 6.7];
[WFTFC9$2@ 4.586];
[WFETFC9$3@ 2.802];
[WFTFC9$4@ 1.146];
[WFTFC9$5@0.412];
[WFTFC9$6@1.961];
[WFTFC9$7@3.31];
[WFTFC9$8@4.722];

[WFTAC9$1@5.0086];
[WFTAC9$2@ 3.008];
[WFTAC9$3@ 1.249];
[WFTAC9$4@0.276];
[WFTAC9$5@1.701];
[WFTAC9$6@3.109];
[WFTAC9$7@4.365];
[WFTAC9$8@5.633];

[WFTSC9$1@6.711];
[WFTSC9$2@ 4.831];
[WFTSC9$3@ 3.105];
[WFTSC9$4@1.451];
[WFTSC9$5@0.108];
[WFTSC9$6@1.541];
[WFTSC9$7@2.899];
[WFTSC9$8@4.262];

[ANSCO9$1@ 2.741];
[ANSC9$2@ 1.654];
[ANSC9$3@ 0.6];

[ANSC9$4@ 0.095];
[ANSC9$5@0.423];
[ANSC9$6@1.318];
[ANSC9$7@2.164];
[ANSC9$8@3.012];

[DSSCI$1@ 2.743];

[DSSC9$2@ 1.093];
[DSSC9$3@0.049];
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[DSSCI$4@1.261];
[DSSC9$5@2.057];
[DSSC9$6@2.919];
[DSSCO$7@4.048];
[DSSC9$8@5.251];

[TMTAC9$1@ 3.771];
[TMTAC9$2@ 2.217];
[TMTAC9$3@ 1.211];
[TMTAC9$4@ 0.198];
[TMTAC9$5@0.65];

[TMTAC9$6@1.462];
[TMTAC9$7@2.378];
[TMTAC9$8@3.856];

[TMTBC9$1@ 2.703];
[TMTBC9$2@ 1.954];
[TMTBC9$3@ 0.847];
[TMTBC9$4@0.151];
[TMTBC9$5@1.12];

[TMTBC9$6@2.09];

[TMTBC9$7@3.155];
[TMTBC9$8@4.716];

[ILRPC9$1@- 3.597];
[ILRPC9$2@- 1.892];
[ILRPC9$3@- 0.611];
[ILRPC9$4@0.566];
[ILRPCI$5@1.755];
[ILRPC9$6@3.027];
[ILRPC9$7@4.028];
[ILRPC9$8@5.39];
[ILRPC9$9@6.766];

[ILRSCI$1@- 7.456];
[ILRSC9$2@- 6.97];
[ILRSC9$3@- 6.114];
[ILRSC9$4@ - 4.837];
[ILRSCI$5@- 3.221];
[ILRSC9$6@- 1.38];
[ILRSC9$7@0.66];
[ILRSC9$8@3.156];
[ILRSC9$9@6.233];

[LMTAC9$1@ 5.753];
[LMTAC9$2@ 3.733];
[LMTAC9$3@ 2.673];
[LMTAC9$4@ 1.528];
[LMTAC9$5@ 0.371];
[LMTAC9$6@0.782];
[LMTAC9$7@2.019];
[LMTAC9$8@4.36];
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[LMTAC9$9@6.851];

[LMTBC9$1@ 5.876];
[LMTBC9$2@ 3.539);
[LMTBC9$3@ 2.281];
[LMTBC9$4@ 1.212];
[LMTBC9$5@ 0.06];

[LMTBC9$6@1.108];
[LMTBC9$7@2.259];
[LMTBC9$8@4.623];
[LMTBC9$9@7.039];

[LMTCC9$1@ 5.91];

[LMTCC9$2@ 3.677];
[LMTCC9$3@ 1.596];
[LMTCC9$4@ 0.578];
[LMTCC9$5@0.466];
[LMTCC9$6@1.556];
[LMTCC9$7@2.575];
[LMTCC9$8@4.699];
[LMTCC9$9@6.885];

[LMTDC9$1@ 6.83];

[LMTDC9$2@ 4.308];
[LMTDC9$3@ 1.796];
[LMTDC9$4@ 0.671];
[LMTDC9$5@0.435];
[LMTDC9$6@1.529];
[LMTDC9$7@2.707];
[LMTDC9$8@4.82];

[LMTDC9$9@7.326];

[DWRC9$1@3.44];

[DWRC9$2@2.863];
[DWRC9$3@1.965];
[DWRC9$4@0.942];
[DWRC9$5@0.233];
[DWRC9$6@1.439];
[DWRC9$7@2.759];
[DWRC9$8@4.395];
[DWRC9$9@6.36];

[TDSBCI$1@ 2.681];
[TDSBC9$2@ 1.956];
[TDSBC9$3@ 1.018];
[TDSBC9$4@ 0.08];

[TDSBC9$5@1.043];
[TDSBCI$6@1.974];
[TDSBC9$7@2.539];
[TDSBC9$8@3.158];

[TWETFC9$1@ 5.514];
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[TWFTFC9$2@ 3.985];
[TWFTFCO$3@ 2.398];
[TWFTFC9$4@ 1.015];
[TWFTFC9$5@0.37];

[TWFTFC9$6@1.703];
[TWFTFCO$7@2.773];
[TWFTFC9$8@3.886];

[TWFTAC9$1@4.746];
[TWFTAC9$2@2.846];
[TWFTAC9$3@1.059];
[TWFTAC9$4@0.323];
[TWFTAC9$5@1.674];
[TWFTAC9$6@3.08];

[TWFTAC9$7@4.51];

[TWFTAC9$8@6.089];

[TANSC9$1@ 2.521];
[TANSC9$2@ 1.53];

[TANSC9$3@ 0.442];
[TANSC9$4@ 0.023];
[TANSC9$5@0.645];
[TANSC9$6@1.889];
[TANSCO9$7@2.944];
[TANSC9$8@4.073];

[TTMTAC9$1@ 1.94];
[TTMTAC9$2@ 1.007];
[TTMTAC9$3@ 0.536];
[TTMTAC9$4@ 0.05];
[TTMTAC9$5@0.69];
[TTMTAC9$6@1.42];
[TTMTAC9$7@2.602];

[TTMTBC9$1@ 2.65];

[TTMTBC9$2@ 1.559];
[TTMTBC9$3@ 0.868];
[TTMTBC9$4@ 0.38];

[TTMTBC9$5@ 0.062];
[TTMTBC9$6@0.427];
[TTMTBC9$7@0.957];
[TTMTBC9$8@1.883];
[TTMTBC9$9@2.835];

VMMF1 BY WFTFCM@2.375 WFTACM@2.090 WFTSCM@2.365;
VMMF2 BY TMTACM@1.036 TMTBCM@1.036;

VMMF3 BY ILRPCM@1.819 ILRSCM@1.819;

VMMF4 BY LMTACM@339 LMTCCM@3.289;

VMMF5 BY LMTBCM@3.584 LMTDCM@3.584;

V5MF1 BY WFTFC5@2.375 WFTAC5@2.090 WFTSC5@2.365;
V5MF2 BY TMTAC5@1.036 TMTBC5@1.036;
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V5MF3 BY ILRPC5@1.819 ILRSC5@1.819;
V5MF4 BY LMTAC5@3.289 LMTCC5@3.289;
V5MF5 BY LMTBC5@3.584 LMTDC5@3.584;

V6MF1 BY WFTFC6@2.375 WFTAC6@2.090 WFTSC6@2.365;
V6MF2 BY TMTAC6@1.036 TMTBC6@1.036;

V6MF3 BY ILRPC6@1.819 ILRSC6@1.819;

V6MF4 BY LMTAC6@3.289 LMTCC6@3.289;

V6MF5 BY LMTBC6@3.584 LMTDC6@3.584;

V7MF1 BY WFTFC7@2.375 WFTAC7@2.090 WFTSC7@2.365;
V7MF2 BY TMTAC7@1.036 TMTBC7@1.036;

V7MF3 BY ILRPC7@1.819 ILRSC7@1.819;

V7MF4 BY LMTAC7@3.289 LMTCC7@3.289;

V7MF5 BY LMTBC7@3.584 LMTDC7@3.584;

VBMF1 BY WFTFC8@2.209 WFTAC8@1.897 WFTSC8@2.135
TWFTFC8@1I59 TWFTAC8@2.191,

V8BMF2 BY TMTAC8@1.036 TMTBC8@1.036;

VBMF3 BY ILRPC8@1.819 ILRSC8@1.819;

V8MF4 BY LMTAC8@3.289 LMTCC8@3.289;

V8MF5 BY LMTBC8@3.584 LMTDC8@3.584;

V8MF6 BY DSBC8@0.298 TDSBC8@0.298;

VBMF7 BY ANSC8@1.149 TANSC8@1.149;

V8MF8 BY TCRDAC8@1.646 TCRDBC8@2.624
TCRDCC8@2.525 TCRDDC8@2.135;

VIMF1 BY WFTFCO9@2.209 WFTACO9@1.897 WFTSC9@2.135
TWFTFCO@1.759 TWFTAC9@2.191;

VOMF2 BY TMTAC9@1.036 TMTBC9@1.036;

VOMF3 BY ILRPCO9@1.819 ILRSC9@1.819;

VOMF4 BY LMTAC9@3.289 LMTCC9@3.289;

VOMF5 BY LMTBC9@3.584 LMTDC9@3.584;

VIMF6 BY DSBC9@0.298 TDSBC9@0.298;

VOMF7 BY ANSC9@1.149 TANSCO9@1.149;

VMMF1@1 VMMF2@1 VMMF3@1 VMMF4@1 VMMF5@1

V5MF1@1 V5MF2@1 V5MF3@1 V5MF4@1 V5MF5@1

V6MF1@1 V6MF2@1 V6MF3@1 V6MF4@1 V6MF5@1

V7/MF1@1 VIMF2@N7MF3@1 V7IMF4@1 VIMF5@1

V8MF1@1 V8MF2@1 VBMF3@1 V8BMF4@1 VBMF5@1 VBMF6@1 VBMF7@1 VBMF8@1
VOMF1@1 VOMF2@1 VOMF3@1 VOMF4@1 VOMF5@1 VOMF6@1 VOMF7@1;

GCV25 WITH GCV45@0 GCVM5@0

GCV55@0 GCV65@0 GCV75@0 GCV85@0 GCVI5@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
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GCV45 WITH GCVM @0

GCV55@0 GCV65@0 GCV75@0 GCV85@0 GCVI5@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7IMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8MF6@ OMFS7 @0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

GCVM5 WITH

GCV55@0 GCV65@0 GCV75@0 GCV85@0 GCVI5@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV55 WITH GCV65@0 GCV75@0 GCV85@0 GCVI5@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@OMF5@0 VOIMF6@0 VOMF7@0;

GCV65 WITH GCV75@0 GCV85@0 GCVI5@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@®BWIF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV75 WITH GCV85@0 GCV95@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7M3@0 V7MF4@0 V7MF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV85 WITH GCV95@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV95 WITH
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0
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V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF1 WITH VMMFZ20 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 V@0 VOMF7@0;

VMMF2 WITH VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 VEMF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7MF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0/9MF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

VMMF3 WITH VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOIMF5@0 VOMF6@0 VOMF7@O0;

VMMF4 WITH VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VB&B
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

VMMF5 WITH

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF1 WITH V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF2 WITH V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VIM3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
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V5MF3 WITH V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMBE@®MF7@0;

V5MF4 WITH V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF5 WITH

V6MF1@0V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF1 WITH V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0V7MF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8MF2@0 V8BMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V6MF2 WITH V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 V8BMF2@0 VEMF3@0 V&M @0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF3 WITH V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMFOA@IMF5@0 VOIMF6@0 VOMF7@0;

V6MF4 WITH V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V6MF5 WITH

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V78180

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF1 WITH VIMF2@0 V7/MF3@0 V7MF4@0 V7MF5@0
V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@V9IMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF2 WITH V7IMF3@0 V7MF4@0 V7MF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

ARIC_Manual_30_220919.pdf Page 194



V7MF3 WITH V7IMF4@0 V7MF5@0

VBMF1@0 VBMF2@0 VBMF3@V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0

VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF4 WITH V7IMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@O0

VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF5 WITH

V8MF1@ V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0

VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V8MF1 WITH V8BMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 V8BMF6@0 VBMF7@0 VBMF8@0

VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF2 WITH VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF3 WITH VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0 VBMF8@O0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF4 WITH VBMF5@0 V8BMF6@0 VBMF7@0/8MF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V8MF5 WITH VBMF6@0 VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF6 WITH VBMF7@0 VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF7 WITH VBMF8@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V8MF8 WITH
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

VIMF1 WITH VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@0;
VIMF2 WITH VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O;

VIMF3 WITH VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VOMF4 WITH VOMF5@0 VOMF6@0 VOMF7@0;

VIMF5 WITH VOMF6@0 VOMF7@O0;

VIMF6 WITH VOMF7@O0;

OUTPUT:
STDYX RESIDUAL TECH1;

SAVEDATA:
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save=fscores;
file=GloCog5.dat;
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A.4. Phone Only (Version 7)

DATA: FILE =  FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDSS8
TWFTFS8 TWFTAS8 TANSSS8

TDSBS8 TTMTAS8 TTMTBSS

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8
TWFTFC8 TWFTACS8 TANSCS

TDSBC8 TTMTACS8 TTMTBCS8

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9
TWFTFS9 TWFTAS9 TANSS9

TDSBS9 TTMTAS9 TTMTBS9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDC9
TWFTFC9 TWFTAC9 TANSC9

TDSBC9 TTMTACO TTMTBC9

USEVARIABLES =

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8

TTMTACY9 TTMTBC9 TANSC9 TDSBC9 TWFTACY9 TWFTFC9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDCS,;
MISSING = ALL (- 9999);

CATEGORICAL =

TTMTAC8 TTMTBC8 TANSC8 TDSBC8 TWFTAC8 TWFTFC8

TCRDAC8 TCRDBC8 TCRDCC8 TCRDDC8

TTMTACY9 TTMTBC9 TANSC9 TDSBC9 TWFTACY9 TWFTFC9

TCRDAC9TCRDBC9 TCRDCC9 TCRDDCY;
IDVARIABLE = MPLUSID,;

ANALYSIS:

ESTIMATOR=MLR;
ALGORITHM=EM,;
COVERAGE=.0001;
INTEGRATION=MONTECARLO;

MODEL:

GCV87 BY TCRDAC8@1.335;
GCVv87 BY TCRDBC8@2.157,
GCVv87 BY TCRDCC8@2.318;
GCV87 BY TCRDDC8@1.807;
GCV87 BY TWFTFC8@2053;
GCV87 BY TWFTAC8@2.360;
GCV87 BY TANSC8@1.443;
GCV87 BY TDSBC8@1.169;
GCV87 BY TTMTAC8@0.735;
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GCV87 BY TTMTBC8@1.646;
[GCV87@0];
GCV87@1;

GCV97 BY TCRDAC9@1.335;
GCV97 BY TCRDBC9@2.157;
GCV97 BY TCRDCC9@2.318;
GCV97 BY TCRDDC9@1.807;
GCV97 BY TWFTFC9@2.053;
GCV97 BY TWFTAC9@2.360;
GCV97 BY TANSCO@1.443;
GCV97 BY TDSBCI@1.1609;
GCV97 BY TTMTAC9@0.735;
GCV97 BY TTMTBCO@1.646;
[GCV97@0.070];
GCV97@1.000;

[TCRDAC8$1@6.153];
[TCRDAC8$2@4.654];
[TCRDAC8$3@2.827];
[TCRDAC8$4@1.162];
[TCRDAC8$5@0.459];
[TCRDAC8$6@1.894];
[TCRDAC8$7@3.311];
[TCRDAC8$8@4.408];
[TCRDAC8$9@5.616];

[TCRDBC8$1@ 10.456];
[TCRDBC8$2@8.641];
[TCRDBC8$3@6.741];
[TCRDBC8$4@4.739];
[TCRDBC8$5@2.72];
[TCRDBC8$6@0.62];
[TCRDBC8$7@1.441];
[TCRDBC8$8@3.396];
[TCRDBC8$9@5.406];

[TCRDCC8$1@11.475];
[TCRDCC8$2@10.202];
[TCRDCC8$3@8.229];
[TCRDCC8$4@6.249];
[TCRDCC8$5@4.328];
[TCRDCC8$6@2.378];
[TCRDCC8$7@0.27];
[TCRDCC8$8@1.911];
[TCRDCC8$9@4.028];

[TCRDDC8$1@5.797] ;
[TCRDDC8$2@5.099];
[TCRDDC8$3@4.055];
[TCRDDC8$4@2.828];
[TCRDDC8$5@1.323];
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[TCRDDC8$6@0.009];
[TCRDDC8$7@1.455];
[TCRDDC8$8@2.895];
[TCRDDC8$9@4.446];

[TWFTFC8$1@5.778];
[TWFTFC8$2@ 3.959];
[TWFTFC8$3@ 2.244];
[TWFTFC8$4@ 0.53];

[TWFTFC8$5@0.928];
[TWFTFC8$6@2.317];
[TWFTFC8$7@3.605];
[TWFTFC8$8@4.932];

[TWFTAC8$1@4.508];
[TWFTAC8$2@2.452];
[TWFTAC8$3@0.736];
[TWFTAC8$4@0.811];
[TWFTAC8$5@2.148];
[TWFTAC8$6@3.447];
[TWFTAC8$7@4.976];
[TWFTAC8$8@6.093];

[TANSC8$1@ 1.75];

[TANSC8$2@ 0.818];
[TANSC8$3@0.065];
[TANSC8$4@0.449];
[TANSC8$5@0.945];
[TANSC8$6@1.806];
[TANSC8$7@2.608];
[TANSC8$8@3.528];

[TDSBC8$1@ 2.803];
[TDSBC8$2@ 1.956];
[TDSBC8$3@ 0.887];
[TDSBC8$4@0.106];
[TDSBC8$5@1.122];
[TDSBC8$6@1.854];
[TDSBC8$7@2.497];
[TDSBC8$8@2.955];

[TTMTAC8$1@ 2.405];
[TTMTAC8$2@ 1.423];
[TTMTAC8$3@ 0.924];
[TTMTAC8$4@ 0.39];

[TTMTAC8$5@0.293];
[TTMTAC8$6@1.07];

[TTMTAC8$7@2.112];

[TTMTBC8$1@ 2.953];

[TTMTBC8%$2@ 1.807];
[TTMTBC8$3@ 1.043];
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[TTMTBC8$4@ 0.395];
[TTMTBC8$5@0.167];
[TTMTBC8$6@0.747];
[TTMTBC8$7@1.339];
[TTMTBC8$8@2.168];
[TTMTBC8$9@3.187];

[TCRDAC9$1@6.153];
[TCRDAC9$2@4.654];
[TCRDAC9$3@2.827];
[TCRDAC9$4@1.162];
[TCRDAC9$5@0.459];
[TCRDAC9$6@1.894];
[TCRDAC9$7@3.311];
[TCRDAC9$8@4.408];
[TCRDAC9$9@5.616];

[TCRDBC9$1@6.741];
[TCRDBC9$2@4.739];
[TCRDBC9$3@2.72];

[TCRDBC9$4@0.62];

[TCRDBC9$5@1.441];
[TCRDBC9$6@3.396];
[TCRDBC9$7@5.406];

[TCRDCC9$1@8.229];
[TCRDCC9$2@6.249];
[TCRDCC9$3@4.328];
[T CRDCC9$4@».378];
[TCRDCC9$5@0.27];

[TCRDCCO$6@1.911];
[TCRDCCO$7@4.028];

[TCRDDC9$1@5.797];
[TCRDDC9$2@5.099];
[TCRDDC9$3@4.055];
[TCRDDC9$4@2.828];
[TCRDDC9$5@1.323];
[TCRDDC9$6@0.009];
[TCRDDC9$7@1.455];
[TCRDDC9$8@2.895];
[TCRDDC9$9@4.446];

[TWFTFC9$1@5.778];
[TWFTFC9$2@ 3.959];
[TWFTFCI$3@ 2.244];
[TWFTFC9$4@ 0.53];

[TWFTFC9$5@0.928];
[TWFTFC9$6@2.317];
[TWFTFC9$7@3.605];
[TWFTFC9$8@4.932];
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[TWFTAC9$1@4.508];
[TWFTAC9$2@2.452];
[TWFTAC9$3@0.736];
[TWFTAC9$4@0.811];
[ TWFTAC9$5@2.148];
[TWFTAC9$6@3.447];
[TWFTAC9$7@4.976];
[TWFTAC9$8@6.093];

[TANSC9$1@ 1.75];

[TANSC9$2@ 0.818];
[TANSC9$3@0.065];
[TANSC9$4@0.449];
[TANSCO9$5@0.945];
[TANSC9$6@1.806];
[TANSC9$7@2.608];
[TANSC9$8@3.528];

[TDSBC9$1@ 2.803];
[TDSBC9$2@ 1.956];
[TDSBC9$3@ 0.887];
[TDSBC9$4@0.106];
[TDSBCI$5@1.122];
[TDSBC9$6@1.854];
[TDSBC9$7@2.497];
[TDSBC9$8@2.955];

[TTMTAC9$1@ 2.405];
[TTMTAC9$2@ 1.423];
[TTMTAC9$3@ 0.924];
[TTMTAC9$4@ 0.39];

[TTMTAC9$5@0.293];
[TTMTAC9$6@1.07];

[TTMTAC9$7@2.112];

[TTMTBC9$1@ 2.953];
[TTMTBC9$2@ 1.807];
[TTMTBC9$3@ 1.043];
[TTMTBC9$4@ 0.395];
[TTMTBC9$5@0.167];
[TTMTBC9$6@0.747];
[TTMTBC9$7@1.339];
[TTMTBC9$8@2.168];
[TTMTBC9$9@3.187];

V8MF1 BY TCRDAC8@1.651 TCRDBC8@2.550
TCRDCC8@2.633 TCRDDC8@2.358;
V8MF2 BY TWFTFC8@1.977 TWFTAC8@1.977;

VIMF1 BY TCRDAC9@1.651 TCRDBC9@2.550

TCRDCC9@2.633 TCRDDC9@2.358;
VOMF2 BY TWFTFCO9@1.977 TWFTAC9@1.977,
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VBMF1@1 VBMF2@1
VOMF1@1 VOMF2@1;

GCV97 WITH GCV87@0 VBMF1@0 VBMF2@0 VOMF1@0 VOMF2@0;
GCV87 WITH VBMF1@0 VBMF2@0 VOMF1@0 VOMF2@0;

V8MF1 WITH VBMF2@0 VOMF1@0 VOMF2@0;

V8MF2 WITH VOMF1@0 VOMF2@O0;

VOMF1 WITH VOMF2@O0;

OUTPUT:
STDYX RESIDUAL TECH1,;

SAVEDATA:

save=fscores;
file=GloCog7.dat;
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AppendixB: Confirmatory Factor Analysis ModeWith Continuous Indicators

Prior to analysis in Mplus, neurocognitive tests were converted into the derived variables

depicted below. The Trails Making Tests were also reversed so thiwkest possible score

was 0 and the highest possible score was 240.

Variable Label Definition
DWRS Delayed Word Recall Calculate the mean and standard deviation from \Gdibr the
Standardized In Person variable DWRSubtract thecalculated mean and divide by the
calculated standard deviation.
DSSS Digit Symbol Substitution Calculate the mean and standard deviation from \Gdibr the
Standardized In Person variable DSSSubtract thecalculated mean and divide by the
calculated standard deviation.
WFTTS Phonemic Fluency Standardized Calculate the mean and standard deviation from \Gdibr the
(FAS) In Person variable WFT.TSubtract thecalculated mean and divide by the
calculatel standard deviation.
WFTFS Phonemic Fluency Standardized Calculate the mean and standard deviation from \Gdibr the
(F)- In Person variable WFTFSubtract thecalculated mean and divide by the
calculated standard deviation.
WFTAS Phonemic Fluenc8tandardized | Calculate the mean and standard deviation from \Gditr the
(A)-In Person variable WFTASubtract thecalculated mean and divide by the
calculated standard deviation.
WFTSS Phonemic Fluency Standardized, Calculate the mean and standard deviation from \Gditr the
(S)- In Person variable WFT.SSubtract thecalculated mean and divide by the
calculated standard deviation.
ILRPS Incidental Learning Standardize( Calculate thenean and standard deviation from ViSifor the
(DigitSymbol Pairs Score)n variable ILRPSubtract thecalculated mean and divide by the
Person calculated standard deviation.
ILRSS Incidental Learning Standardize( Calculate the mean and standard deviation frofisit5 for the
(Symbols Score)n Person variable ILRSSubtract thecalculated mean and divide by the
calculated standard deviation.
ANSS Semantic Fluency Standardized | Calculate the mean and standard deviation from \Gdir the
In Person variable ANSSubtract thecalculated mean and divide by the
calculated standard deviation.
LMTS Logical Memory Standardizedh | Calculate the mean and standard deviation from \Gditr the
Person variable LMTSubtract thecalculated mean and divide by the
calculated standardeviation.
LMTAS Logical Memory Standardized (I| Calculate the mean and standard deviation from \Gditr the
Story A} In Person variable LMTASubtract thecalculated mean and divide by the
calculated standard deviation.
LMTBS Logical Memory Staradldized (I | Calculate the mean and standard deviation from \Gditr the
Story B} In Person variable LMTBSubtract thecalculated mean and divide by the
calculated standard deviation.
LMTCS Logical Memory Standardized (Il Calculate the mean and standard deviation from \Gditr the
Story A} In Person variable LMTCSubtract thecalculated mean and divide by the
calculated standard deviation.
LMTDS Logical Memory Standardized (Il Calculate the mean and standard deatifrom Visit5 for the
Story B} In Person variable LMTDSubtract thecalculated mean and divide by the
calculated standard deviation.
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Variable Label Definition
DSBS Digit Span Backwards Calculate the mean and standard deviation from \Gdibr the
Standardized In Person variable DSBSubtract thecalculated mean and divide by the
calculated standard deviation.
BNTS Boston Naming Test Standardizq Calculate the mean and standard deviation from \Gdibr the
-In Person variable BNTSubtract thecalculated mean and divide by the
calculated standard deviatiohWinsorizethe lower distributionat the
34 percentile.
TMTAS Trails Making Test A Reversed | Calculate the mean and standard deviation from \&dibr the
Standardized In Person variable TMTASubtract thecalculated mean and divide by the
calculated standard deviatiolWinsorizethe lower distributionat the
3 percentile.
TMTBS Trails Making Test B Reversed | Calculate the mean and standaddviation from Visi6 for the
Standardized In Person variable TMTBSubtract thecalculated mean and divide by the
calculated standard deviation.
TCRDAS CERAD Word List Standardized| Calculate the mean and standard deviation from Visit 8 for the
(Immediate Trial 1) Phone variable TCRDASubtract thecalculated mean and divide by the
calculated standard deviation.
TCRDBS CERAD Word List Standardized| Calculate the mean and standard deviation from Visit 8 for the
(Immediate Trial 2) Phone variableTCRDBSubtract thecalculated mean and divide by the
calculated standard deviation.
TCRDCS | CERAD Word List Standardized| Calculate the mean and standard deviation from Visit 8 for the
(Immediate Trial 3) Phone variableTCRDCSubtract thecalculated mean and divide by the
calculated standard deviation.
TCRDDS | CERAD Word List Standardized| Calculate the mean and standard deviatioonfr Visit 8 for the
(Delayed) Phone variableTCRDDSubtract thecalculated mean and divide by the
calculated standard deviation.
TWFTFS Phonemic Fluency Standardized, Calculate the mean and standard deviation from \Gditr the
(F)- Phone variable TWFTFSubtract thecalculated mean and divide by the
calculated standard deviation.
TWFTAS Phonemic Fluency Standardized, Calculate the mean and standard deviation from \Gditr the
(A)-Phone variable TWFTASubtract thecalculated mean and divide by the
calculated stadard deviation.
TANSS Semantic Fluency Standardized | Calculate the mean and standard deviation from \&dibr the
Phone variable TANSSubtract thecalculated mean and divide by the
calculated standard deviation.
TDSBS Digit Span Backwards Calculate the mean and standard deviation from \Gditr the
Standardized Phone variable TDSBSubtract thecalculated mean and divide by the
calculated standrd deviation.
TTMTAS Trails Making Test A Reversed | Calculate the mean and standard deviation from Visit 8 for the
Standardized Phone variableTTMTA Subtract thecalculated mean and divide by the
calculated standard deviatioVinsorizethe lower distributionat the
3 percentile.
TTMTBS Trails Making Test B Reversed | Calculate the mean and standard deviation from Visit 8 for the
Standardized Phone variableTTMTB Subtract thecalculated mean and divide by the
calculatedstandard deviation.

The derived variables were integrated inteanfirmatory factor analysismodel Global

cognition factor scores were produced using the following Mplus syfita& number appended
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to the end of each derived variable indicates the corresponding ARIC visit. For exawpt,
is thestandardizedrersion of the DWR from Visit 2. When the letter M is appended, the

derived variable is from thbrain MRI sukstudy:.
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B.1.In Person an®hone Assessments, Invariant Tests (Version 2)

DATA: FILE = FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

DWRS2 DSSS2 WFTTS2

DWRSM ILRPSM ILRSSM DSSSM

LMTSM LMTASM LMTBSM LMTCSM LMTDSM
TMTASM TMTBSM

WFTTSM WFTFSM WFTASM WFTSSM ANSSM
DWRS4 DSSS4 WFTTS4

DWRS5 DSSS5 WFTTS5 WFTFS5 WFTASS WFTSS5
ILRPSS5 ILRSS5 ANSS5

LMTSS5 LMTASS LMTBSS5 LMTCS5 LMTDS5

DSBS5 BNTS5 TMTASS5 TMTBSS

DWRS6 DSSS6 WFTTS6 WFTFS6 WFTAS6 WFTSS6
ILRPS6 ILRSS6 ANSS6

LMTS6 LMTAS6 LMTBS6 LMTCS6 LMTDS6

DSBS6 BNTS6 TMTAS6 TMTBS6

DWRS7 DSSS7 WFTTS7 WFTFS7 WFTAS7 WFTSS7
ILRPS7 ILRSS7 ANSS7

LMTS7 LMTAS7 LMTBS7 LMTCS7 LMTDS7

DSBS7 BNTS7 TMTAS7 TMTBS7

DWRS8 DSSS8 WFTTS8 WFTFS8 WFTAS8 WFTSSS8
ILRPS8 ILRSS8 ANSSS8

LMTS8 LMTAS8 LMTBS8 LMTCS8 LMTDSS8

DSBS8 BNTS8 TMTAS8 TMTBSS8

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDS8
TWFTFS8 TWFTAS8 TANSS8 TDSBS8 TTMTAS8 TTMTBSS8
DWRS9 DSSS9 WFTTS9 WFTFS9 WFTAS9 WFTSS9
ILRPS9 ILRSS9 ANSS9

LMTS9 LMTAS9 LMTBS9 LMTCS9 LMTDS9

DSBS9 BNTS9 TMTAS9 TMTBS9

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9
TWFTFS9 TWFTAS9 TANSS9 TDSBS9 TTMTASY TTMTBS9

USEVARIABLES =

DWRS2 DSSS2 WFTTS2

DWRSM ILRPSM ILRSSM DSSSM

LMTASM LMTBSM LMTCSM LMTDSM

TMTASM TMTBSM WFTFSM WFTASM WFTSSM ANSSM
DWRS4 DSSS4 WFTTS4

DWRSS5 DSSS5 WFTFS5 WIFAS5 WFTSS5

ILRPS5 ILRSS5 ANSS5 LMTASS5 LMTBS5 LMTCSS LMTDS5
DSBS5 BNTS5 TMTASS TMTBSS

DWRS6 DSSS6 WFTFS6 WFTAS6 WFTSS6

ILRPS6 ILRSS6 ANSS6 LMTAS6 LMTBS6 LMTCS6 LMTDS6
DSBS6 BNTS6 TMTAS6 TMTBS6

DWRS7 DSSS7 WFTFS7 WFTAS7 WFTSS7

ILRPS7 ILRSS7 ANSS7 LMT AS7 LMTBS7 LMTCS7 LMTDS7
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DSBS7 BNTS7 TMTAS7 TMTBS7

DWRS8 DSSS8 WFTFS8 WFTAS8 WFTSSS8

ILRPS8 ILRSS8 ANSS8 LMTAS8 LMTBS8 LMTCS8 LMTDSS8
DSBS8 BNTS8 TMTAS8 TMTBSS8

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDSS8

TWFTFS8 TWFTAS8 TANSS8 TDSBS8 TTMTASS8 TTMTBSS8
DWRS9 DSSS9 WTFS9 WFTAS9 WFTSS9

ILRPS9 ILRSS9 ANSS9 LMTASY9 LMTBS9 LMTCS9 LMTDS9
DSBS9 BNTS9 TMTAS9 TMTBS9

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9

TWFTFS9 TWFTAS9 TANSS9 TDSBS9 TTMTAS9 TTMTBS9;

CENSORED =
TMTASM (b) TMTBSM (b)

BNTS5 (b) TMTAS5 (b) TMTBSS5 (b)
BNTS6 (b) TMTAS6 (b) TMTBS6 (b)
BNTS7 (b) TMTAS7 (b) TMTBS7 (b)
BNTSS8 (b) TMTASS (b) TMTBSS (b)
TTMTASS (b) TTMTBSS (b)

BNTS9 (b) TMTAS9 (b) TMTBSO (b)
TTMTAS9 (b) TTMTBSO (b);

MISSING = ALL (- 9999);
IDVARIABLE = MPLUSID;

ANALYSIS:

ESTIMATOR=MLR;

ALGORITHMEM,;

COVERAGE=.0001;
INTEGRATION=MONTECARLO(10000);

MODEL:
GCV22 BY WFTTS2@0.648;

GCV22 BY DSSS2@0.835;

GCV22 BY DWRS2@0.592;
[GCV22@0.661];

GCV22@0.990;

[DWRS2@0.010]; DWRS2@0.650;
[WFTTS2@0.001]; WFTTS2@0.581;
[DSSS2@ 0.004], DSSS2@0.325;

GCV42 BY WFTTS4@0.648;
GCV42 BY DSSS4@0.835;

GCV42 BY DWRS4@0.592;
[GCV42@0.596];

GCV42@0.901;

[DWRS4@0.010]; DWRS4@0.650;
[WFTTS4@0.001]; WFTTS4@0.581;
[DSSS4@ 0.004]; DSSS4@0.325;

GCVM2 BY WFTFSM@0.567,
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GCVM2 BY WFTASM@0.603;
GCVM2 BY WFTSSM@0.605;
GCVM2 BY ANSSM@0.688;
GCVM2 BY DSSSM@0.835;
GCVM2 BY TMTASM@0.602;
GCVM2 BY TMTBSM@1.247;
GCVM2 BY ILRPSM@0.600;
GCVM2 BY ILRSSM@0.763;
GCVM2 BY LMTASM@0.654;
GCVM2 BY LMTBSM@0.614:;
GCVM2 BY LMTCSM@0.638;
GCVM2 BY LMTDSM@0.653;
GCVM2 BY DWRSM@0.592;
[GCVM2@0.094];
GCVM2@0.873;

[WETFSM@0.001]; WFTFSM@0.250;
[WETASM@0.000]; WFTASM@0.274;
[WFTSSM@0.001]; WFTSSM@0.227;

[ANSSM@0.012]; ANSSM@0.531,;
[DSSSM@0.004]; DSSSM@0.325;

[TMTASM@0.043]; TMTASM@0.094;
[T MTBSM@.253]; TMTBSM@0.401;

[[LRPSM@ 0.007]; ILRPSM@0.424;
[[LRSSM@- 0.009]; ILRSSM@0.204;

[LMTASM@0.005]; LMTASM@0.122;
[LMTBSM@0.005]; LMTBSM@0.147;
[LMTCSM@0.016]; LMTCSM@0.157;
[LMTDSM®@&0.017]; LMTDSM@0.113;

[DWRSM@0.010]; DWRSM@0.650;

GCV52 BY DSBS5@0.617;
GCV52 BY BNTS5@0.755;
GCV52 BY WFTFS5@0.567;
GCV52 BY WFTAS5@0.603;
GCV52 BY WFTSS5@0.605;
GCV52 BY ANSS5@0.688;
GCV52 BY DSSS5@0.835;
GCV52 BY TMTAS5@0.602;
GCV52 BY TMTBS5@1.247;
GCV52 BY ILRPS5@0.600;
GCV52 BY ILRSS5@0.763;
GCV52 BY LMTAS5@0.654;
GCV52 BY LMTBS5@0.614;
GCV52 BY LMTCS5@0.638;
GCV52 BY LMTDS5@0.653;
GCV52 BY DWRS5@0.592;
[GCV52@0];

GCV52@1;

[DSBS5@ 0.008]; DSBS5@0.626;
[BNTS5@ 0.002]; BNTS5@0.404;
[WFTFS5@0.001]; WFTFS5@0.250;
[WFTASE@0.000]; WFTAS5@0.274;
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[WFTSS5@0.001]; WFTSS5@0.227;
[ANSS5@0.012]; ANSS5@0.531;
[DSSS5@ 0.004]; DSSS5@0.325;
[TMTAS5@0.043]; TMTAS5@0.094;
[TMTBS5@ 0.253]; TMTBS5@0.401;
[ILRPS5@- 0.007]; ILRPS5@0.424;
[ILRSS5@- 0.009]; ILRSS5@0.204;
[LMTAS5@ 0.005]; LMTA S5@0.122;
[LMTBS5@ 0.005]; LMTBS5@0.147;
[LMTCS5@ 0.016]; LMTCS5@0.157;
[LMTDS5@ 0.017]; LMTDS5@0.113;
[DWRS5@0.010]; DWRS5@0.650;

GCV62 BY DSBS6@0.617;

GCV62 BY BNTS6@0.755;

GCV62 BY WFTFS6@0.567;

GCV62 BY WFTAS6@0.603;
GCV62 BY WFTSS6@0.605;
GCV62 BY ANSS6@0.688;

GCV62 BY DSSS6@0.835;

GCV62 BY TMTAS6@0.602;

GCV62 BY TMTBS6@1.247;

GCV62 BY ILRPS6@0.600;

GCV62 BY ILRSS6@0.763;

GCV62 BY LMTAS6@0.654;

GCV62 BY LMTBS6@0.614;

GCV62 BY LMTCS6@0.638;
GCV62 BY LMTDS6@0.653;

GCV62 BY DWRS6@0.592;
[GCV62@ 0.077];

GCV62@0.951;

[DSBS6@ 0.008]; DSBS6@0.626;
[BNTS6@ 0.002]; BNTS6@0.404;
[WFTFS6@0.001]; WFTFS6@0.250;
[WFTAS6@0.000]; WFTAS6@0.274;
[WFTSS6@0.001]; WFTSS6@0.227;
[ANSS6@0.012]; ANSS6@0.531;
[DSSS6@ 0.004]; DSSS6@0.  325;
[TMTAS6@0.043]; TMTAS6@0.094;
[TMTBS6@ 0.253]; TMTBS6@0.401;
[ILRPS6@- 0.007]; ILRPS6@0.424;
[ILRSS6@- 0.009]; ILRSS6@0.204;
[LMTAS6@ 0.005]; LMTAS6@0.122;
[LMTBS6@ 0.005]; LMTBS6@0.147;
[LMTCS6@ 0.016]; LMTCS6@0.157;
[LMTDS6@ 0.017]; LMTDS6@0.113;
[DWRS6@0.010]; DWRS6@0.650;

GCV72 BY DSBS7@0.617,
GCV72 BY BNTS7@0.755;
GCV72 BY WFTFS7@0.567;
GCV72 BY WFTAS7@0.603;

ARIC_Manual_30_220919.pdf

Page 209



GCV72 BY WFTSS7@0.605;
GCV72 BY ANSS7@0.688;

GCV72 BY DSSS7@0.835;

GCV72 BY TMTAS7@0.602;
GCV72 BY TMTBS7@1.247;

GCW2 BY ILRPS7@0.600;

GCV72 BY ILRSS7@0.763;

GCV72 BY LMTAS7@0.654;

GCV72 BY LMTBS7@0.614;

GCV72 BY LMTCS7@0.638;
GCV72 BY LMTDS7@0.653;
GCV72 BY DWRS7@0.592;
[GCV72@ 0.095];

GCV72@1.030;

[DSBS7@ 0.008]; DSBS7@0.626;
[BNTS7@ 0.002]; BNTS7@0.404;
[WFTFS7@0.001]; WFTFS7@0.250;
[WFTAS7@0.000]; WFTAS7@0.274;
[WFTSS7@0.001]; WFTSS7@0.227;
[ANSS7@0.012]; ANSS7@0.531;
[DSSS7@ 0.004]; DSSS7@0.325;
[TMTAS7@0.043]; TMTAS7@0.094;
[TMTBS7@ 0.253]; TMTBS7@0.401;
[ILRPS7@- 0.007]; ILRPS7@0.424;
[ILRSS7@- 0.009]; ILRSS7@0.204;
[LMTAS7@ 0.005]; LMTAS7@0.122;
[LMTBS7@ 0.005]; LMTBS7@0.147;
[LMTCS7@ 0.016]; LMTCS7@0.157;
[LMTDS7@ 0.017]; LMTDS7@0.113;
[DWRS7@0.010]; DWRS7@0.650;

GCV82 BY DSBS8@0.617;
GCV82 BY BNTS8@0.755;
GCV82 BY WFTFS8@0.567;
G0/82 BY WFTAS8@0.603;
GCV82 BY WFTSS8@0.605;
GCV82 BY ANSS8@0.688;
GCV82 BY DSSS8@0.835;
GCV82 BY TMTAS8@0.602;
GCV82 BY TMTBS8@1.247,
GCV82 BY ILRPS8@0.600;
GCV82 BY ILRSS8@0.763;
GCV82 BY LMTAS8@0.654;
GCV82 BY LMTBS8@0.614;
GCV82 BY LMTCS8@0.638;
GCV82 BY LMTDS8@0.653;
GCV82 BY DWRS8@0.592;
GCV82 BY TDSBS8@0.617;
GCV82 BY TWFTFS8@0.567;
GCV82 BY TWFTAS8@0.603;
GCV82 BY TANSS8@0.688;
GCV82 BY TTMTAS8@0.257,
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GCV82 BY TTMTBS8@0.712;

GCV82 BY TCRDASS@0.528;

GCV82 BY TCRDBS8@0.619;

GCV82 BY TCRDCS8@0.640;

GCV82 BY TCRDDS8@0.595;
[GCV82@ 0.151];

GCV82@0.930;

[DSBS8@ 0.008]; DSBS8@0.626;
[BNTS8@ 0.002]; BNTS8@0.404;
[WFTFS8@0.001]; WFTFS8@0.250;
[WFTAS8@0.000]; WFTASS@0.274;
[WFTSS8@0.001]; WFTSS8@0.227;
[AN SS8@0.012]; ANSS8@0.531;
[DSSS8@ 0.004]; DSSS8@0.325;
[TMTAS8@0.043]; TMTAS8@0.094;
[TMTBS8@ 0.253]; TMTBS8@0.401;
[ILRPS8@- 0.007]; ILRPS8@0.424;
[ILRSS8@- 0.009]; ILRSS8@0.204;
[LMTAS8@ 0.005]; LMTASS@0.122;
[LMTBS8@ 0.005]; LMTBS8@0.147;
[LMTCS8@ 0.016]; LMTCS8@0.157;
[LMTDS8@ 0.017]; LMTDS8@0.113;
[DWRS8@0.010]; DWRS8@0.650;
[TDSBS8@ 0.008]; TDSBS8@0.626;
[TWFTFS8@0.001]; TWFTFS8@0.250;
[TWFTAS8@0.000]; TWFTAS8@0.274;
[TANSS8@0.012]; TANSS8@0.531;
[TTMTAS8@0.089]; TTMTAS8@0.433;
[TTMTBS8@0.032]; TTMTBS8@0.744;
[TCRDAS8@0.076]; TCRDAS8@0.437;
[TCRDBS8@0.088]; TCRDBS8@0.243;
[TCRDCS8@0.088]; TCRDCS8@0.242;
[TCRDDS8@0.079]; TCRDDS8@0.296;

GCV92 BY DSBS9@0.617,
GCV92 BY BNTS9@0.755;
GCV92 BY WFTFS9@0.567;
GCV92 BY WFTAS9@0.603;
GCV92 BY WFTSS9@0.605;
GCV92 BY ANSS9@0.688;
GCV92 BY DSSS9@0.835;
GCV92 BY TMTAS9@0.602;
GCV92 BY TMTBS9@1.247;
GCV92 BY ILRPS9@0.600;
GCV92 BY ILRSS9@0.763;
GCV92 BY LMTAS9@0.654;
GCV92 BY LMTBS9@0.614;
GCV92 BY LMTCS9@0.638;
GCV92 BY LMTDS9@0.653;
GCV92 BY DWRS9@0.592;
GCV92 BY TDSBS9@0.617;
GCV92 BY TWFTFS9@0.567,
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GCV92 BY TWFTAS9@0.603;

GCV92 BY TANSS9@0.688;

GCV92 BY TTMTAS9@0.257;

GCV92 BY TTMTBS9@0.712;

GCV92 BY TCRDAS9@0.528;

GCV92 BY TCRDBS9@0.619;

GCV92 BY TCRDCS9@0.640;

GCV92 BY TCRDDS9@0.595;
[GCV92@ 0.046];

GCV92@0.787;

[DSBS9@ 0.008]; DSBS9@0.626;
[BNTS9@ 0.002]; BNTS9@0.404;
[WFTFS9@0.001]; WFTFS9@0.250;
[WFTAS9@0.000]; WFTAS9@0.274;
[WFTSS9@0.001]; WFTSS9@0.227;
[ANSS9@0.012]; ANSS9@0.531;
[DSSS9@ 0.004]; DSSS9@0.325;
[TMTAS9@0.043]; TMTAS9@0.094;
[TMTBS9@ 0.253]; TMTBS9@0.401;
[ILRPS9@- 0.007]; ILRPS9@0.424;
[ILRSS9@- 0.009]; ILRSS9@0.204;
[LMTAS9@ 0.005]; LMTAS9@0.122;
[LMTBS9@ 0.005]; LMTBS9@0.147;
[LMTCS9@ 0.016]; LMTCS9@0.157;
[LMTDS9@ 0.017]; LMTDS9@0.113;
[DWRS9@0.010]; DWRS9@0.650;
[TDSBS9@ 0.008]; TDSBS9@0.626;
[TWFTFS9@0.001]; TWFTFS9@0.250;
[TWFTAS9@0.000]; TWFTAS9@0.274;
[TANSS9@0.012]; TANSS9@0.531;
[TTMTAS9@0.089]; TTMTAS9@0.433;
[TTMTBS9@0.032]; TTMTBS9@0.744;
[TCRDAS9@0.076]; TCRDAS9@0.437;
[TCRDBS9@0.088]; TCRDBS9@0.243;
[TCRDCS9@0.088]; TCRDCS9@0.242;
[TCRDDS9@0.079]; TCRDDS9@0.296;

VMMF1 BY WFTFSM@0.654 WFTASM@0.606 WFTSSM@0.638;

VMMF2 BY TMTASM@0.378 TMTBSM@0.378;
VMMF3 BY ILRPSM@0.489 ILRSSM@0.489;
VMME BY LMTASM@0.680 LMTCSM@0.680;
VMMF5 BY LMTBSM@0.698 LMTDSM@0.698;

V5MF1 BY WFTFS5@0.654 WFTAS5@0.606 WFTSS5@0.638;
V5MF2 BY TMTAS5@0.378 TMTBS5@0.378;

V5MF3 BY ILRPS5@0.489 ILRSS5@0.489;

V5MF4 BY LMTAS5@0.680 LMTCS5@0.680;

V5MF5 BY LMTBS5@0.698 LMT DS5@0.698;

V6MF1 BY WFTFS6@0.654 WFTAS6@0.606 WFTSS6@0.638;

V6MF2 BY TMTAS6@0.378 TMTBS6@0.378;
V6MF3 BY ILRPS6@0.489 ILRSS6@0.489;
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V6MF4 BY LMTAS6@0.680 LMTCS6@0.680;
V6MF5 BY LMTBS6@0.698 LMTDS6@0.698;

V7MF1 BY WFTFS7@0.654 WFTAS7@0.606 WFTSS7@0.638;
V7MF2 BY TMTAS7@0.378 TMTBS7@0.378;

V7MF3 BY ILRPS7@0.489 ILRSS7@0.489;

V7MF4 BY LMTAS7@0.680 LMTCS7@0.680;

V7MF5 BY LMTBS7@0.698 LMTDS7@0.698;

V8MF1 BY WFTFS8@0.645 WFTAS8@0.539 WFTSS8@0.604

TWFTFS8@632 TWFTAS8@0.605;

V8MF2 BY TMTAS8@0.378 TMTBS8@0.378;

V8MF3 BY ILRPS8@0.489 ILRSS8@0.489;

V8MF4 BY LMTAS8@0.680 LMTCS8@0.680;

V8BMF5 BY LMTBS8@0.698 LMTDS8@0.698;

VBMF6 BY ANSS8@0.320 TANSS8@0.320;

VBMF7 BY TCRDAS8@0.551 TCRDBS8@0.635 TCRDCS8@0.620 TCRDDS8@0.619;

VOMF1 BY WFTFS9@0.645 WFTAS9@0.539 WFTSS9@0.604

TWFTFS9@0.632 TWFTAS9@0.605;

VOMF2 BY TMTAS9@0.378 TMTBS9@0.378;

VIMF3 BY ILRPS9@0.489 ILRSS9@0.489;

VIMF4 BY LMTAS9@0.680 LMTCS9@0.680;

VIOMF5 BY LMTBS9@0.698 LMTDS9@0.698;

VIMF6 BY ANSS9@0.320 TANSS9@0.320;

VOMF7 BY TCRDAS9@0.551 TCRDBS9@0.635 TCRDCS9@0.620 TCRDDS9@0.619;

VMMF1@1 VMMF2@1 VMMF3@1 VMMF4@1 VMMF5@1

V5MF1@1 V5MF2@1 V5SMF3@1 V5MF4@1 V5MF5@1

V6MF1@1 V6MF2@1 V6MF3@1 V6MF4@1 V6MF5@1

VIMF1@1 VIMF2@1 V7IMF3@1 VIMF4@1 VIMF5@1

VBMF1@1 VBMF2@1 VBMF3@1 VBMF4@1 VBMF5@1 VBMF6@1 VBMF7@1
VOMF1@1 VOMF2@1 VOMF3@1 VOMF4@1 VOMF5@1 VOMF6@1 VOMF7@1;

GCV22 WITH GCV42@0 GCVM2@0 GCV52@0 GCV62@0 GCV72@0 GCV82@0 GCVI2@0
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 VEBI@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0

VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV42 WITH GCVM2@0 GCV52@0 GCV62@0 GCV72@0 GCV82@0 GCwar
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VIBI®0 VOIMF6@0 VOMF7@O0;

GCVM2 WITH GCV52@0 GCV62@0 GCV72@0 GCV82@0 GCVI2@0
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0
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V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

VBMF1@0 VBMF2@0 VBMF3@V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV52 WITH GCV62@0 GCV72@0 GCV82@0 GCVI2@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 VEMF3@0 V6MF4@06MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV62 WITH GCV72@0 GCV82@0 GCV92@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 VMF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

GCV72 WITH GCV82@0 GCV92@0

VMMF1@0 VMN&0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7IMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VI O;

GCV82 WITH GCV92@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV92 WITH

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

VMMF1 WITH VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 VEMF3@0 VaM @0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

ARIC_Manual_30_220919.pdf

Page 214



VMMF2 WITH VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MFZ0 VEMF3@0 V6MF4@0 V6MF5@0

V7IMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

VMMF3 WITH VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8BMF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF4 WITH VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

VMMF5 WITH

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 VeVIF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF1 WITH V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MkED0 VEMF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF2 WITH V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@V7MF3@0 V7ITMF4@0 V7MF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8MF4@0 VBMF5@0 V8BMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF3 WITH V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF4 WITH V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 MB6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
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V5MF5 WITH

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VEBI@0 VOIMF6@0 VOMF7@O0;

V6MF1 WITH V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 V8BMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V6MF2 WITH V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOIMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF3 WITH V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

V6MF4 WITH V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@09MF4@0 VOMF5@0 VOMF6@0 VOMF7@0;

V6MF5 WITH

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF1 WITH VIMF2@0 V7/MF3@0 V7MF4@0 V7MF5@0
V8MF1@0 VBMF2@V8MF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF2 WITH V7IMF3@0 V7MF4@0 V7MF5@0
V8MF1@0 V8BMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF3 WITH V7IMF4@0 V7MF5@0
V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF4 WITH V7IMF5@0
V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V7MF5 WITH

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
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V8MF1 WITH VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF2 WITH VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF3 WITH VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOIMF5@0 VOIMF6@0 VOMF7@O0;

V8MF4 WITH VBMF5@0 V8BMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V8MF5 WITH VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF6 WITH VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8BMF7 WITH VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
VIMF1 WITH VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOIMF7@0;

VIMF2 WITH VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O;

VOMF3 WITH VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@0;

VOMF4 WITH VOMF5@0 VOMF6@0 VOMF7@O0;

VIMF5 WITH VOMF6@0 VOMF7@O0;

VOMF6 WITH VOMF7@O0;

OUTPUT:
STDYX RESIDUAL TECH1;

SAVEDATA:

save=fscores;
file=GloCog2.dat;

ARIC_Manual_30_220919.pdf Page 217



B.2. In Person and Phone Assessments, Invariant Cagififersion 3)

DATA: FILE = FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

DWRS2 DSSS2 WFTTS2

DWRSM ILRPSM ILRSSM DSSSM

LMTSM LMTASM LMTBSM LMTCSM LMTDSM
TMTASM TMTBSM

WFTTSM WFTFSM WFTASM WFTSSM ANSSM
DWRS4 DSSS4 WFTTS4

DWRS5 DSSS5 WFTTS5 WFTFS5 WFTASS WFTSS5
ILRPSS5 ILRSS5 ANSS5

LMTSS5 LMTASS LMTBSS5 LMTCS5 LMTDS5

DSBS5 BNTS5 TMTASS5 TMTBSS

DWRS6 DSSS6 WFTTS6 WFTFS6 WFTAS6 WFTSS6
ILRPS6 ILRSS6 ANSS6

LMTS6 LMTAS6 LMTBS6 LMTCS6 LMTDS6

DSBS6 BNTS6 TMTAS6 TMTBS6

DWRS7 DSS3 WFTTS7 WFTFS7 WFTAS7 WFTSS7
ILRPS7 ILRSS7 ANSS7

LMTS7 LMTAS7 LMTBS7 LMTCS7 LMTDS7

DSBS7 BNTS7 TMTAS7 TMTBS7

DWRS8 DSSS8 WFTTS8 WFTFS8 WFTAS8 WFTSSS8
ILRPS8 ILRSS8 ANSSS8

LMTS8 LMTAS8 LMTBS8 LMTCS8 LMTDSS8

DSBS8 BNTS8 TMTAS8 TMTBSS8

TCRDAS8 TCRDBS8 TCRBS8 TCRDDSS8

TWFTFS8 TWFTAS8 TANSS8 TDSBS8 TTMTAS8 TTMTBSS8
DWRS9 DSSS9 WFTTS9 WFTFS9 WFTAS9 WFTSS9
ILRPS9 ILRSS9 ANSS9

LMTS9 LMTAS9 LMTBS9 LMTCS9 LMTDS9

DSBS9 BNTS9 TMTAS9 TMTBS9

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9
TWFTFS9 TWFTAS9 TANSS9 TDSBS9TTMTASO TTMTBS9

USEVARIABLES =

DWRS2 DSSS2 WFTTS2

DWRSM ILRPSM ILRSSM DSSSM

LMTASM LMTBSM LMTCSM LMTDSM

TMTASM TMTBSM WFTFSM WFTASM WFTSSM ANSSM
DWRS4 DSSS4 WFTTS4

DWRSS5 DSSS5 WFTFS5 WFTASS5 WFTSS5

ILRPS5 ILRSS5 ANSS5 LMTASS5 LMTBS5 LMTCSS LMTDS5
DSBS5 BNTS5 TMTASS TMTBSS

DWRS6 DSSS6 WFTFS6 WFTAS6 WFTSS6

ILRPS6 ILRSS6 ANSS6 LMTAS6 LMTBS6 LMTCS6 LMTDS6
DSBS6 BNTS6 TMTAS6 TMTBS6

DWRS7 DSSS7 WFTFS7 WFTAS7 WFTSS7

ILRPS7 ILRSS7 ANSS7 LMTAS7 LMTBS7 LM TCS7 LMTDS7
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DSBS7 BNTS7 TMTAS7 TMTBS7

DWRS8 DSSS8 WFTFS8 WFTAS8 WFTSSS8

ILRPS8 ILRSS8 ANSS8 LMTAS8 LMTBS8 LMTCS8 LMTDSS8
DSBS8 BNTS8 TMTAS8 TMTBSS8

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDSS8

TWFTFS8 TWFTAS8 TANSS8 TDSBS8 TTMTASS8 TTMTBSS8
DWRS9 DSSS9 WFTFS9 WFTASOVFTSS9

ILRPS9 ILRSS9 ANSS9 LMTASY9 LMTBS9 LMTCS9 LMTDS9
DSBS9 BNTS9 TMTAS9 TMTBS9

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9

TWFTFS9 TWFTAS9 TANSS9 TDSBS9 TTMTAS9 TTMTBS9;

CENSORED =
TMTASM (b) TMTBSM (b)

BNTS5 (b) TMTAS5 (b) TMTBSS5 (b)
BNTS6 (b) TMTAS6 (b)  TMTBS6 (b)
BNTS7 (b) TMTAS7 (b) TMTBS7 (b)
BNTSS8 (b) TMTASS (b) TMTBSS (b)
TTMTASS (b) TTMTBSS (b)

BNTS9 (b) TMTAS9 (b) TMTBSO (b)
TTMTAS9 (b) TTMTBSO (b);

MISSING = ALL (- 9999);
IDVARIABLE = MPLUSID;

ANALYSIS:

ESTIMATOR=MLR;

ALGORITHM=EM,;

COVERAGE=001,
INTEGRATION=MONTECARLO(10000);

MODEL:
GCV23 BY WFTTS2@0.648;
GCV23 BY DSSS2@0.835;

GCV23 BY DWRS2@0.592;
[GCV23@0.661];

GCV23@0.990;

[DWRS2@0.010]; DWRS2@0.650;
[WFTTS2@0.001]; WFTTS2@0.581;
[DSSS2@ 0.004]; DSSS2@0.325;

GCV43 BY WFTTS4@0.648;
GCV43 BY DSSS4@0.835;

GCV43 BY DWRS4@0.592;
[GCV43@0.596];

GCV43@0.901;

[DWRS4@0.010]; DWRS4@0.650;
[WFTTS4@0.001]; WFTTS4@0.581;
[DSSS4@ 0.004]; DSSS4@0.325;

GCVM3 BY WFTFSM@0.567,
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GCVM3 BY WFTASM@0.603;
GCVM3 BY WFTSSM@0.605;
GCVM3 BY ANSSM@0.688;
GCVM3 BY DSSSM@0.835;
GCVM3 BY TMTASM@0.602;
GCVM3 BY TMTBSM@1.247;
GCVM3 BY ILRPSM@0.600;
GCVM3 BY ILRSSM@0.763;
GCVM3 BY LMTASM@0.654;
GCVM3 BY LMTBSM@0.614;
GCVM3 BY LMTCSM@0.638;
GCVM3 BY LMTDSM@0.653;
GCVM3 BY DWRSM@0.592;
[GCVM3@0.094];
GCVM3@0.873;
[WETFSM@0.001]; WFTFSM@0.250;

[WETASM@0.000]; WFTASM@0.274;

[WFTSSM@0.001]; WFTSSM@0.227,
[ANSSM@0.012]; ANSSM@0.531,;
[DSSSM@0.004]; DSSSM@0.325;
[TMTASM@0.043]; TMTASM@0.094;
[TMTBSM@0.253]; TMTBSM@0.401;

[[LRPSM@ 0.007]; ILRPSM@0.424;

[ILRSSM@ 0.009]; ILRSSM@0.204;
[LMTASM@&0.005]; LMTASM@0.122;
[LMTBSM@0.005]; LMTBSM@0.147;
[LMTCSM®@&0.016]; LMTCSM@0.157;
[LMTDSM®@&0.017]; LMTDSM@0.113;
[DWRSM@0.010]; DWRSM@0.650;

GCV53 BY DSBS5@0.617;
GCV53 BY BNTS5@0.755;
GCV53 BY WFTFS5@0.567;
GCV53 BY WFTAS5@0.603;
GCV53 BY WFTSS5@0.605;
GCV53 BY ANSS5@0.688;
GCV53 BY DSSS5@0.835;
GCV53 BY TMTAS5@0.602;
GCV53 BY TMTBS5@1.247;
GCV53 BY ILRPS5@0.600;
GCV53 BY ILRSS5@0.763;
GCV53 BY LMTAS5@0.654;
GCV53 BY LMTBS5@0.614;
GCV53 BY LMTCS5@0.638;
GCV53 BY LMTDS5@0.653;
GCV53 BY DWRS5@0.592;
[GCV53@0];

GCV53@1;

[DSBS5@ 0.008]; DSBS5@0.626;
[BNTS5@ 0.002]; BNTS5@0.404;
[WFTFS5@0.001]; WFTFS5@0.250;
[WFTAS5@0.000]; WFTAS5@0.274;
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[WFTSS5@0.001]; WFTSS5@0.227;
[ANSS5@0.012]; ANSS5@0.531;
[DSSS5@ 0.004]; DSSS5@0.325;
[TMTAS5@0.043]; TMTAS5@0.094;
[TMTBS5@ 0.253]; TMTBS5@0.401;
[ILRPS5@- 0.007]; ILRPS5@0.424;
[ILRSS5@- 0.009]; ILRSS5@0.204;
[LMTAS5@ 0.005]; LMTAS5@0.122;
[LMTBS5@ 0.005 ]; LMTBS5@0.147;
[LMTCS5@ 0.016]; LMTCS5@0.157;
[LMTDS5@ 0.017]; LMTDS5@0.113;
[DWRS5@0.010]; DWRS5@0.650;

GCV63 BY DSBS6@0.617;
GCV63 BY BNTS6@0.755;

GCV63 BY WFTFS6@0.567;
GCV63 BY WFTAS6@0.603;
GCV63 BY WFTSS6@0.605;
GCV63 BY ANSS6@0.688;

GCV63 BY DSSS6@0.835;

GCV63 BY TMTAS6@0.602;

GCV63 BY TMTBS6@1.247;

GCV63 BY ILRPS6@0.600;

GCV63 BY ILRSS6@0.763;

GCV63 BY LMTAS6@0.654;

GCV63 BY LMTBS6@0.614;

GCV63 BY LMTCS6@0.638;
GCV63 BY LMTDS6@0.653;
GCV63 BY DWRS6@0.592;
[GCV63@ 0.077];

GCV63@0.951;

[DSBS6@ 0.008]; DSBS6@0.626;
[BNTS6@ 0.002]; BNTS6@0.404;
[WFTFS6@0.001]; WFTFS6@0.250;
[WFTAS6@0.000]; WFTAS6@0.274;
[WFTSS6@0.001]; WFTSS6@0.227;
[ANSS6@0.012]; ANSS6@0.531;
[DSSS6@ 0.004]; DSSS6@0.325;
[TMTAS6@0.043]; TMTAS6@0.094;
[TMTBS6@ 0.253]; TMTBS6@0.401;
[ILRPS6@- 0.007]; ILRPS6@0.424;
[ILRSS6@- 0.009]; ILRSS6@0.204;
[LMTAS6@ 0.005]; LMTAS6@0.122;
[LMTBS6@ 0.005]; LMTBS6@0.147;
[LMTCS6@ 0.016]; LMTCS6@0.157;
[LMTDS6@ 0.017]; LMTDS6@0.113;
[DWRS6@0.010]; DWRS6@0.650;

GCV73 BY DSBS7@0.617,
GCV73 BY BNTS7@0.755;
GCV73 BY WFTFS7@0.567;
GCV73 BY WFTAS7@0.603;
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GCV73 BY WFTSS7@0.605;
GCV73 BY ANSS7@0.688;
GCV73 BY DSSS7@0.835;
GCV73 BY TMTAS7@0.602;
GCV73 BY TMTBS7@1.247;
GCV73 BY ILRPS7@0.600:;
GCV73 BY ILRSS7@0.763;
GCV73 BY LMTAS7@0.654;
GCV73 BY LMTBS7@0.614;
GCV73 BY LMTCS7@0.638;
GCV73 BY LMTDS7@0.653;
GCV73 BY DWRS7@0.592;
[GCV73@ 0.095];
GCV73@1.030;

[DSBS7@ 0.008]; DSBS7@0.626;
[BNTS7@ 0.002]; BNTS7@0.404;
[WETFS7@0.001]; WFTF S7@0.250;
[WFTAS7@0.000]; WFTAS7@0.274;
[WFTSS7@0.001]; WFTSS7@0.227;
[ANSS7@0.012]; ANSS7@0.531;
[DSSS7@ 0.004]; DSSS7@0.325;
[TMTAS7@0.043]; TMTAS7@0.094;
[TMTBS7@ 0.253]; TMTBS7@0.401;
[ILRPS7@- 0.007]; ILRPS7@0.424;
[ILRSS7@- 0.009]; ILRSS7@0.204;
[LMTAS7@ 0.005]; LMTAS7@0.122;
[LMTBS7@ 0.005]; LMTBS7@0.147;
[LMTCS7@ 0.016]; LMTCS7@0.157;
[LMTDS7@ 0.017]; LMTDS7@0.113;
[DWRS7@0.010]; DWRS7@0.650;

GCV83 BY DSBS8@0.617;
GCV83 BY BNTS8@0.755;
GCV83 BY WFTFS8@0.567;
GCV83 BY WFTAS8@0.83;
GCV83 BY WFTSS8@0.605;
GCV83 BY ANSS8@0.688;
GCV83 BY DSSS8@0.835;
GCV83 BY TMTAS8@0.602;
GCV83 BY TMTBS8@1.247,
GCV83 BY ILRPS8@0.600;
GCV83 BY ILRSS8@0.763;
GCV83 BY LMTAS8@0.654;
GCV83 BY LMTBS8@0.614;
GCV83 BY LMTCS8@0.638;
GCV83 BY LMTDS8@0.653;
GCV83 BY DWRS8@0.592;
GCV83 BY TDSBS8@0.617;
GCV83 BY TWFTFS8@0.692;
GCV83 BY TWFTAS8@0.782;
GCV83 BY TANSS8@0.780;
GCV83 BY TTMTAS8@0.352;
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GCV83 BY TTMTBS8@0.812;

GCV83 BY TCRDASS@0.599;

GCV83 BY TCRDBS8@0.729;

GCV83 BY TCRDCS8@0.714;

GCV83 BY TCRDDS8@0.761;
[GCV83@ 0.009];

GCV83@0.679;

[DSBS8@ 0.008]; DSBS8@0.626;
[BNTS8@ 0.002]; BNTS8@0.404;
[WFTFS8@0.001]; WFTFS8@0.250;
[WFTAS8@0.000]; WFTASS@0.274;
[WFTSS8@0.001]; WFTSS8@0.227;
[ANSS8@0.012]; ANSS8@0.531;
[DSSS8@ 0.004]; DSSS8@0.325;
[TMTAS8@0.043]; TMTAS8@0.094;
[TMTBS8@ 0.253]; TMTBS8@0.401;
[ILRPS8@- 0.007]; ILRPS8@0.424;
[ILRSS8@- 0.009]; ILRSS8@0.204;
[LMTAS8@ 0.005]; LMTASS@0.122;
[LMTBS8@ 0.005]; LMTBS8@0.147;
[LMTCS8@ 0.016]; LMTCS8@0.157 ;
[LMTDS8@ 0.017]; LMTDS8@0.113;
[DWRS8@0.010]; DWRS8@0.650;
[TDSBS8@0.031]; TDSBS8@0.991;
[TWFTFS8@0.002]; TWFTFS8@0.354;
[TWFTAS8@0.018]; TWFTAS8@0.271;
[TANSS8@ 0.121]; TANSS8@0.270;
[TTMTAS8@ 0.089]; TTMTAS8@0.474;
[TTMTBS8@ 0.130]; TTMTBS8@0.928;
[TCRDAS8@0.116]; TCRDAS8@0.439;
[TCRDBS8@0.109]; TCRDBS8@0.234;
[TCRDCS8@0.160]; TCRDCS8@0.242;
[TCRDDS8@0.109]; TCRDDS8@0.292;

GCV93 BY DSBS9@0.617,
GCV93 BY BNTS9@0.755;
GCV93 BY WFTFS9@0.567;
GCV93 BY WFTAS9@0.83;
GCV93 BY WFTSS9@0.605;
GCV93 BY ANSS9@0.688;
GCV93 BY DSSS9@0.835;
GCV93 BY TMTAS9@0.602;
GCV93 BY TMTBS9@1.247;
GCV93 BY ILRPS9@0.600;
GCV93 BY ILRSS9@0.763;
GCV93 BY LMTAS9@0.654;
GCV93 BY LMTBS9@0.614;
GCV93 BY LMTCS9@0.638;
GCV93 BY LMTDS9@0.653;
GCV93 BY DWRS9@0.592;
GCV93 BY TDSBS9@0.617;
GCV93 BY TWFTFS9@0.692;
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GCV93 BY TWFTAS9@0.782;
GCV93 BY TANSS9@0.780;

GCV93 BY TTMTAS9@0.352;

GCV93 BY TTMTBS9@0.812;

GCV93 BY TCRDAS9@0.599;

GCV93 BY TCRDBS9@0.729;

GCV93 BY TCRDCS9@0.714;

GCV93 BY TCRDDS9@0.761;
[GCV9I3@ 0.036];

GCV93@0.777;

[DSBS9@ 0.008]; DSBS9@0.626;
[BNTS9@ 0.002]; BNTS9@0.404;
[WFTFS9@0.001]; WFTFS9@0.250;
[WFTAS9@0.000]; WFTAS9@0.274;
[WFTSS9@0.001]; WFTSS9@0.227;
[ANSS9@0.012]; ANSS9@0.531;
[DSSS9@ 0.004]; DSSS9@0.325;
[TMTAS9@0.043]; TMTAS9@0.094;
[TMTBS9@ 0.253]; TMTBS9@0.401;
[ILRPS9@- 0.007]; ILRPS9@0.424;
[ILRSS9@- 0.009]; ILRSS9@0.204;
[LMTAS9@ 0.005]; LMTAS9@0.122;
[LMTBS9@ 0.005]; LMTBS9@0.147;
[LMTCS9@ 0.016]; LMTCS9@0.157;
[LMTDS9@ 0.017]; LMT DS9@0.113;
[DWRS9@0.010]; DWRS9@0.650;
[TDSBS9@0.031]; TDSBS9@0.991;
[TWFTFS9@ 0.002]; TWFTFS9@0.354;
[TWFTAS9@0.018]; TWFTAS9@0.271;
[TANSS9@ 0.121]; TANSS9@0.270;
[TTMTAS9@ 0.089]; TTMTAS9@0.474;
[TTMTBS9@ 0.130]; TTMTBS9@0.928;
[TCRDAS9@0.116]; TCRDAS9@0.439;
[TCRDBS9@0.109]; TCRDBS9@0.234;
[TCRDCS9@0.160]; TCRDCS9@0.242;
[TCRDDS9@0.109]; TCRDDS9@0.292;

VMMF1 BY WFTFSM@0.654 WFTASM@0.606 WFTSSM@0.638;

VMMF2 BY TMTASM@0.378 TMTBSM@0.378;
VMM3 BY ILRPSM@0.489 ILRSSM@0.489;

VMMF4 BY LMTASM@0.680 LMTCSM@0.680;
VMMF5 BY LMTBSM@0.698 LMTDSM@0.698;

V5MF1 BY WFTFS5@0.654 WFTAS5@0.606 WFTSS5@0.638;
V5MF2 BY TMTAS5@0.378 TMTBS5@0.378;

V5MF3 BY ILRPS5@0.489 ILRSS5@0.489;

V5MF4 BY LMTAS5@0.680 LM TCS5@0.680;

V5MF5 BY LMTBS5@0.698 LMTDS5@0.698;

V6MF1 BY WFTFS6@0.654 WFTAS6@0.606 WFTSS6@0.638;

V6MF2 BY TMTAS6@0.378 TMTBS6@0.378;
V6MF3 BY ILRPS6@0.489 ILRSS6@0.489;
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V6MF4 BY LMTAS6@0.680 LMTCS6@0.680;
V6MF5 BY LMTBS6@0.698 LMTDS6@0.698;

V7MF1 BY WFTFS7@0.654 WFTAS7@0.606 WFTSS7@0.638;
V7MF2 BY TMTAS7@0.378 TMTBS7@0.378;

V7MF3 BY ILRPS7@0.489 ILRSS7@0.489;

V7MF4 BY LMTAS7@0.680 LMTCS7@0.680;

V7MF5 BY LMTBS7@0.698 LMTDS7@0.698;

V8MF1 BY WFTFS8@0.621 WFTAS8@0.552 WFTSS8@0.584
TWFTFS8@0.564 TWFTAS8@0.639;

V8MF2 BY TMTAS8@0.378 TMTBS8@0.378;

V8MF3 BY ILRPS8@0.489 ILRSS8@0.489;

V8MF4 BY LMTAS8@0.680 LMTCS8@0.680;

VBMF5 BY LMTBS8@0.698 LMTDS8@.698;

VBMF6 BY ANSS8@0.485 TANSS8@0.485;

VBMF7 BY TCRDAS8@0.552 TCRDBS8@0.649
TCRDCS8@0.649 TCRDDS8@0.604;

VOMF1 BY WFTFS9@0.621 WFTAS9@0.552 WFTSS9@0.584
TWFTFS9@0.564 TWFTAS9@0.639;

VOMF2 BY TMTAS9@0.378 TMTBS9@0.378;

VOMF3 BY ILRPS9@0.489 ILRSS9@0. 489;

VIMF4 BY LMTAS9@0.680 LMTCS9@0.680;

VIOMF5 BY LMTBS9@0.698 LMTDS9@0.698;

VIOMF6 BY ANSS9@0.485 TANSS9@0.485;

VOMF7 BY TCRDAS9@0.552 TCRDBS9@0.649
TCRDCS9@0.649 TCRDDS9@0.604;

VMMF1@1 VMMF2@1 VMMF3@1 VMMF4@1 VMMF5@1

V5MF1@1 V5MF2@1 V5MF3@1 V5MF4@1 WE-5@1

V6MF1@1 V6MF2@1 V6MF3@1 V6MF4@1 V6MF5@1

VIMF1@1 VIMF2@1 V7IMF3@1 VIMF4@1 VIMF5@1

V8MF1@1 VBMF2@1 VBMF3@1 V8BMF4@1 VBMF5@1 VBMF6@1 VBMF7@1
VOMF1@1 VOMF2@1 VOMF3@1 VOMF4@1 VOMF5@1 VOMF6@1 VOMF7@1,

GCV23 WITH GCV43@0 GCVM3@0 GCV53@0 GCV63@LV73@0 GCV83@0 GCVI3@0
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0

VOMF1@0 VOMF2@0/9MF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOIMF7@O0;

GCV43 WITH GCVM3@0 GCV53@0 GCV63@0 GCV73@0 GCV83@0 GCVI3@0
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7TMF3@V7MF4@0 V7MF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;
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GCVM3 WITH GCV53@0 GCV63@0 GCV73@0 GCV83@0 GCVI3@0
VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 WE-5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7IMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCV53 WITH GCV63@0 GCV73@0 GCV83@0 GCVI3@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOIMF3@0 VOMF4@0 VOMF5@OMF6@0 VOMF7@O0;

GCV63 WITH GCV73@0 GCV83@0 GCVI3@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 VBMF4@0 VBMF5@0 MB6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

GCV73 WITH GCV83@0 GCVI3@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7Bi&0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

GCV83 WITH GCV93@0

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MFB@

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

GCVO3 WITH

VMMF1@0 VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

VMMF1 WITH VMMF2@0 VMMF3@0 VMMF4@0 VMMF5@0
V5MF1@0V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0
V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0
V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7MF5@0
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V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF2 WITH VMMF3@0 VMMF4@0 WWM5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

VMMF3 WITH VMME@0 VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOIMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

VMMF4 WITH VMMF5@0

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 V8BMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

VMMF5 WITH

V5MF1@0 V5MF2@0 V5MF3@0 V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0 VEMF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V/IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V5MF1 WITH V5MF2@0 V5MF3@0 V5MF4@0 V5SMF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V5MF2 WITH V5MF3@0 V5MF4@0 V5M5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF3 WITH V5MF4@0 V5MF5@0

V6MF1@0 V6MF2@0/6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V5MF4 WITH V5MF5@0

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0
VIMF1@0 VIMF2@0 VFF3@0 V7MF4@0 V7/MF5@0
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V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V5MF5 WITH

V6MF1@0 V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

VIMF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7IMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MkE0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V6MF1 WITH V6MF2@0 V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMZO VOMF5@0 VOMF6@0 VOMF7@0;

V6MF2 WITH V6MF3@0 V6MF4@0 V6MF5@0

V7MF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF3 WITH V6MF4@0 V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 V8BMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 V8BMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@O0;

V6MF4 WITH V6MF5@0

V7MF1@0 VIMF2@0 V7MF3@0 V7MF4@0 V7ITMF5@0

VBMF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0MB6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V6MF5 WITH

VIMF1@0 V7IMF2@0 V7MF3@0 V7MF4@0 V7TMF5@0

V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF1 WITH VIMF2@ V7MF3@0 V7MF4@0 V7TMF5@0
V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF2 WITH V7IMF3@0 V7MF4@0 V7MF5@0
V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@V9MF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V7MF3 WITH V7IMF4@0 V7/MF5@0
V8MF1@0 VBMF2@0 VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF4 WITH VIMF5@0
V8MF1@0 VBMF2@0 VBMF3@0 V8MF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V7MF5 WITH
V8MF1@0 V8MF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
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VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF1 WITH VBMF2@0 VBMF3@0 V8BMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF2 WITH VBMF3@0 VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@O0;

V8MF3 WITH VBMF4@0 VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOIMF5@0 VOIMF6@0 VOMF7@O0;

V8MF4 WITH VBMF5@0 VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF5 WITH VBMF6@0 VBMF7@0
VOMF1@0 VOMF2@0 VOIMF3@0 VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF6 WITH VBMF7@0
VOMF1@0 VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOMF6@0 VOMF7@O0;

V8MF7 WITH VOMF1@0 VOMF2@0 VOMF3@0 VOMF4@0 VOMF5@0 VOIMF6@0 VOMF7@0;
VIMF1 WITH VOMF2@0 VOMF3@0 VOIMF4@0 VOMF5@0 VOIMF6@0 VOIMF7@0;

VIMF2 WITH VOMF3@0 VOMF4@0 VOIMF5@0 VOMF6@0 VOIMF7@O;

VOMF3 WITH VOMF4@0 VOMF5@0 VOMF6@0 VOMF7@O;

VIMF4 WITH VOMF5@0 VOMF6@0 VOMF7@O0;

VIMF5 WITH VOMF6@0 VOMF7@O0;

VOMF6 WITH VOMF7@0;

OUTPUT:
STDYX RESIDUAL TECH1;

SAVEDATA:

save=fscores;
file=GloCog3.dat;
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B.3. Phone Only (Version 6)
DATA: FILE =  FactorsMplus.dat;

VARIABLE:

NAMES = MPLUSID

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDSS8
TWFTFS8 TWFTAS8 TANSSS8

TDSBS8 TTMTAS8 TTMTBSS

TCRDACS8 TCRDBC8 TCRDCC8 TCRDDC8
TWFTFC8 TWFTACS8 TANSCS

TDSBC8 TTMTACS8 TTMTBCS8

TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9
TWFTFS9 TWFTAS9 TANSS9

TDSBS9 TTMTAS9 TTMTBS9

TCRDAC9 TCRDBC9 TCRDCC9 TCRDDC9
TWFTFC9 TWFTAC9 TANSC9

TDSBC9 TTMTACO TTMTBC9

USEVARIABLES =

TCRDAS8 TCRDBS8 TCRDCS8 TCRDDSS8

TWFTFS8 TWFTAS8 TANSS8 TDSBS8 TTMTASS8TTMTBSS
TCRDAS9 TCRDBS9 TCRDCS9 TCRDDS9

TWFTFS9 TWFTAS9 TANSS9 TDSBS9 TTMTAS9 TTMTBS9;

CENSORED =
TTMTASS (b) TTMTBSS (b)
TTMTAS9 (b) TTMTBSO (b);

MISSING = ALL (- 9999);
IDVARIABLE = MPLUSID;

ANALYSIS:

ESTIMATOR=MLR;
ALGORITHM=EM,;
COVERAGE=.0001;
INTEGRATION=MONTECARLO;

MODEL:
GCV86 BY TCRDASS@0.492;
GCV86 BY TCRDBS8@0.585;
GCV86 BY TCRDCS8@0.608;
GCV86 BY TCRDDS8@0.559;
GCV86 BY TWFTFS8@0.574;
GCV86 BY TWFTASS@0.626;
GCV86 BY TANSS8@0.609;
GCV86 BY TDSBS8@0.623;
GCV86 BY TTMTAS8@0.259;
GCV86 BY TTMTBS8@0.704;
[GCV86@O0];
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GCV86@1,;

[TCRDAS8@0.007]; TCRDAS8@0.437,;
[TCRDBS8@0.010]; TCRDBS8@0.243;
[TCRDCS8@0.012]; TCRDCS8@0.242;
[TCRDDS8@0.014]; TCRDDS8@0.296;
[TWFTFS8@0.122]; TWFTFS8@0.282;
[TWFTAS8@0.124]; TWFTAS8@0.265;
[TANSS8@ 0.263]; TANSS8@0.571,;
[TDSBS8@0.057]; TDSBS8@1.016;
[TTMTAS8@0.049]; TTMTAS8@0.427,
[TTMTBS8@ 0.078]; TTMTBS8@0.718;

GCV96 BY TCRDAS9@0.492;

GCV96 BY TCRDBS9@0.585;

GCV96 BY TCRDCS9@0.608;

GCV96 BY TCRDDS9@0.559;

GCV96 BY TWFTFS9@0.574;

GCV96 BY TWFTAS9@0.626;

GCV96 BY TANSS9@0.609;

GCV96 BY TDSBS9@0.623;

GCV96 BY TTMTAS9@0.259;

GCV96 BY TTMTBS9@0.704;
[GCV96@0.123];

GCV96@0.742;

[TCRDAS9@0.007]; TCRDAS9@0.437;
[TCRDBS9@0.010]; TCRDBS9 @0.243;
[TCRDCS9@0.012]; TCRDCS9@0.242;
[TCRDDS9@0.014]; TCRDDS9@0.296;
[TWFTFS9@0.122]; TWFTFS9@0.282;
[TWFTAS9@0.124]; TWFTAS9@0.265;
[TANSS9@ 0.263]; TANSS9@0.571;
[TDSBS9@0.057]; TDSBS9@1.016;
[TTMTAS9@0.049]; TTMTAS9@0.427;
[TTMTBS9@ 0.078]; TTMTB  S9@0.718;

V8MF1 BY TCRDAS8@0.567 TCRDBS8@0.647
TCRDCS8@0.630 TCRDDS8@0.633;
V8MF2 BY TWFTFS8@0.588 TWFTAS8@0.588;

VOMF1 BY TCRDAS9@0.567 TCRDBS9@0.647
TCRDCS9@0.630 TCRDDS9@0.633;
VOMF2 BY TWFTFS9@0.588 TWFTAS9@0.588;

VBMF1@1 VBMF2@1
VOMF1@1 VOMF2@1;

GCV96 WITH GCV86@0
V8MF1@0 VBMF2@0 VOMF1@0 VOMF2@0;

GCV86 WITH
VBMF1@0 VBMF2@0 VOMF1@0 VOMF2@0;

ARIC_Manual_30_220919.pdf

Page 231



V8MF1 WITH VBMF2@0 VOMF1@0 VOIMF2@0;
V8MF2 WITH VOMF1@0 VOMF2@O0;
VOMF1 WITH VOMF2@O0;

OUTPUT:
STDYX RESIDUAL TECH1;

SAVEDATA:

save=fscores;
file=GloCog6.dat;
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AppendixC A Brief Introduction toMultilevel Multiple Imputation in Mplus
C1.Dataset Preparation

Whenperforming multilevel multiple imputation inMplus, begin by creating alat dataset with

a long format (seéttps://www.statmodel.com/download/usersquide/

Mplus%20user%20aqie%20Ver 7 r6_web.pifKey points to remember whesreating,

importing, and defininghe dataset in Mplus include the following.

1 \Variable names must be specified in Mplus rather than in a headenrtive .dat
dataset

1 Variable names cannot exceeightcharacters

1 Only numeric values are allowed. Character values are not permitted. This applies to all

variables including the ARIC participant ID wisicbuldbe converted to an MPLUSID.
1 Variables that need to be retained in the imputed dataset, such &swmsber, must be
designatedas auxiliary variables.

1 Missing valusare identified by using a unique numeric value suck9899.

1 When conducting a multilevel imputation in which there are multiple observations per

participant, the ARIC participant ID should be designatdadeslustering variable.
1 Timeinvariant variables should be listed af@TWEEN

1 Timevarying variables shadibe listed aftemwITHIN.

1 Key variables that require a fixed and random effect, such as the global cognition factor

score, shouldhot be listed afteBETWEENIr WITHIN.

1 Categorical variables or variables with nonnormal distributions must be specified.

DATA: FILE = Long.dat;
VARIABLE:

NAMES =

APOE CIG DIAB HT GFS

FEMALE RC1 RC2 RC3 RC4 ED2 ED3 AGE
AFUHT AFUDIAB AFUPX

AFUHOSP AFUPH AFUCHD AFUSTRK

DEM DEATHTIME

MPLUSID VISIT ;
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USEVARIABLES =

APOE CIG DIAB HT GFS

FEMALE RC1 RC2 RC3 RC4 ED2 ED3 AGE
AFUHT AFUDIAB AFUPX

AFUHOSP AFUPH AFUCHD AFUSTRK

DEM DEATHTIME;

AUXILIARY = VISIT ;
MISSING = ALL (- 9999);
CLUSTER = MPLUSID;

BETWEEN = AGE FEMALE APOE
RC1 RC2 RC3 RC4 ED2 EDg3;

WITHIN = CIG DIAB HT

AFUHT AFUDIAB AFUPX

AFUHOSP AFUPH AFUCHD AFUSTRK

DEM DEATH TIME;

CATEGORICAL =

APOE FEMALERC1 RC2 RC3 RC4 ED2 ED3
CIG DIAB HT

AFUHT AFUDIAB AFUPX
DEM DEATH

C2. Imputation

A two-level, random model with a Bayesian estimator should be specified. @armres such

asthe use of Gibbs samplingre optional.

ANALYSIS:

ESTIMATOR = bayes;
TYPE = twolevel random;
BSEED = 4893;
ALGORITHM = GIBBS(RW);
BITERATIONS = 50000;

Timeinvariant and timevarying variables must be listed undewITHINY©Or %BETWEENaG
appropriate. Variables with both random and fixed effects should be specifiddmsted
below for global cognitiondrFg. Categorical variables must be denoted with thenbol$1 or
(c) . Other features are documented in the Mplus user manual (see

https://www.statmodel.com/download/usersguide/Mplus%20user%20guide%20Ver Tve6

b.pd).
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MODEL:

%WITHIN%

[ CIG$1 DIAB$1 HT$1

AFUHOSP AFUPH AFUCHD AFUSTRK
AFUHT$1 AFUDIAB$1 AFUPX$1
DEMS1 DEATHS$1 TIME];

S|GFSON TIME;

GFSon CIG DIAB HT

AFUHT AFUDIAB AFUPX

AFUHOSP AFUPH AFUCHD AFUSTRK
DEM DEATH

%BETWEEN%
[ AGE FEMALE APOE$1
RC1$1 RC2$1 RC3$1 RC4$1
ED2$1 ED3$1];

GFS ON AGE FEMALE APOE
RC1 RC2 RC3 RC4 ED2 ED3 ;

S ON AGE FEMALE APOE
RC1 RC2 RC3 RC4 ED2 ED3 ;

GFS with S;

DATA IMPUTATION:
NDATASETS = 5;

THIN = 50;

IMPUTE =

GFS AGE FEMALE

APOE (c)

RC1 (c) RC2 (c) RC3 (c) RC4 (c)
ED2 (c) ED3 (c)

CIG (c) DIAB (c) HT (c)
TIME;

SAVE = Imputed *.dat;

The resulting imputed data can be analyzed in Mplusnaoitizer statistical program.
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AppendixD: A Brief Introduction toSingle LeveMultiple Imputation in Stata
D.1. Dataset Preparation

To conduct a single levelultiple imputation in Statabegin bycreating a wide dataset and
indicating the structure of theesultingimputed datasets. For examplgllonginstructsStata to
stackthe imputed datasetsFollowing this, specifiyhich variables will be imputefini register
imputed) and whichvariableswill be used as covariatémit do not require imputationrgi

register regulay.

mi set mlong

mi register imputed ///

apoe cigddiab5 h6 gfsb

mi register regular ///

female rcl rc2 rc3 rc4 ed2 edge///
afuhyper5 afudiab5 afuproxy5 ///
afuhosp5 afuph5 afuchd5 afustroke5 ///
demv5 deathv5

capture mi xtset, clear

D.2. Imputation

The code for performinguultiple imputation by chained equationM(CE in Stata is

documented online (sekttps://www.stata.com/manuals13/mimiimputechained.pdbr

details) For imputedvariables, designate the imputation method basedtla variable type
(binary=logit, continuous=regresstc). Interactions between variables can be specifrgthin

the imputation modelincl).
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mi impute chained ///

(logit) apoe diab5 ht5 ///

(ologit) cig5b ///

(regress, incl(demv5#ed2 demv5#ed3 ///

demv5#rcl demv5#rc2 demv5#rc3 demv5b#rca /1]
(demvb5*c.age))) gfss //1

= c.age c.afuhosp5 c.afuph5 c.afuchd5 c.afustroke5 ///
female rcl rc2 rc3 rc4 ed2 ed3 afuhyperSoadib5 afuproxys ///
demv5 deathv3//

, add(20) burnin(50) rseed(040918) force dots augment ///

The resulting imputed data can be analyzed in Statanotteer statistical program.
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AppendixE A Brief Introduction toSingle LeveMultiple Imputation in R
E1. Software Packages
To performa single levemultiple imputation in R, download and install the following packages.

1. WY Rti@QsY/cran.r-project.org/web/packages/mi/mi.pfl

2. WY A Atse/aran.r-project.org/web/packages/mice/mice.pdf

3. WY A ( atp<//ar&ahY-project.org/web/packages/mitools/mitools.pdf

These packages are used to generate imputed data and process the resulting datasets.

E2. Dataset Preparation

Read in a datasetnd make sure all variables are formatted correctly. For example, it may be
necessary to reformatategorical variables using as.factor:
V5a$female<as.factor{y5a$female)
If eitherthe analytic or imputatioimodel has interactions, thegan be include@s just another
variable (JAV)Interactions between continuous viables can be computedirectly.
VHh$gfd age<-Voh$gfd* Vahage
Interactions with categorical veables requireadditional code
v5b$demv5_ed2€as.numeric(v5b$demvA)*(as.numeric(vSb$ed2D)
vS5b&lemv5_age-(as.numeric(vSb$demvA)*vs5bdage

E.3 Imputation

Beforeimplementing MICE, examine timeethod matrices and structuresing a zereteration
imputation.
gcd2impO<mice(gcd2, maxit=0, seed=137)
summary(gcd2imp0)
Thisallows the analyst teeethe default methods R use#.also allows the analyst textract

the method and pretttor matrices and then makehanges or set model specifications.
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Additional information abouthe types of imputation methodavailable in R are provided at

https://www.rdocumentation.org/packages/mice/versions/3.11.0/topics/mice

Prior analyses involvirgontinuous variablesuggest thatihear regression with predicted
values (code: norm.predict) performs better than the defaukdictive mean matchig (code:

pmm). The following code permits the analysicttange these specifications.
1. Save the method matrix from theezo iteration imputation
methgcd2<gcd2imp0$method

2. Create a vector of the variable names.
gcd2_reg<c(HpoeQ igx¥HiabSQHEIS> QfEXp W
3. Change the default method.

methgcd2[gcd2_reg]="norm.predict’
MICEcan now be implemented using tlselected dataset, updated method matrix, and desired

imputation specifications (number of iterations, seed, bimmumber).

gcd2impl<mice(gcd2, maxit=5, method=methgcd2,
seed=137, print=TRUE, n.burn=50)

After generating imputed data, convert the dataset into a long format. The resulting dataset
can be analyzed in R anotherstatistical program.

gcd2imp<mice::complete(gcd2impl, action='long’, include=FALSE)
References

(1) White IR, Royston P, Wood AMultiple imputation using chained equationssues and
guidance for practiceStatistics in Medicine2011;30(4):37-899.

ARIC_Manual_30_220919.pdf Page 239


https://www.rdocumentation.org/packages/mice/versions/3.11.0/topics/mice

AppendixF. A Brief Introduction toSingle LeveMultiple Imputation in SAS
F.1. Dataset Preparation

To generate imputedatasetsin SASread in a dataseand make sure all variables are
formatted correctly If eitherthe analytic or imputatioomodel has interactions, thegan be
includedas just another variable (JAVWsing the same approach employed for single level

multiple imputation in R (Appendix E).

F.2. Imputation

The code for performingultiple imputation by chained equations (MIGEBSASs

documented online (sekttps://support.sas.com/en/documentation.htnfbr details) Foreach

variable specifythe imputation method based otihe variable type ¢ategoricatdiscrim

continuous=regresen, etc).

proc mi data =WIDE seed =876 nimpute =5 out =Imputed ;
class FEMALE APOE RC1 RC2 RC3 RC4 ED2 ED3
CIG5 DIAB5 HT5 AFUHYPERS AFUDIABS AFUPROXYSDEMV5 DEATHVS
fcs  nbiter =100
discrim ( FEMALE APOE RC1 RC2 RC3 RC4 ED2 ED3
CIG5 DIAB5 HT5 AFUHYPERS AFUDIABS AFUPROXYSDEMV5 DEATHV5S
[/classeffects=include)
regression ( GFS5 AGE AFUHOSP5 AFUPH5 AFUCHD5 AFUSTROKES
var GFS5 AGE AFUHOSP5 AFUPHS5 AFUCHDS AFUSTROKES
FEMALE APOE RC1 RC2 RC3 RC4 ED2 ED3
CIG5 DIAB5 HT5 AFUHYPERS AFUDIABS AFUPROXY5 DEMV5 DEATHVS5;
run ;

The resulting imputed data can be analyze®A&Sr another statistical program

References
(1) White IR, Royston P, Wood AM. Multiple imputation using chained equatgsges and
guidance for practiceStatistics in Medicin€2011;30(4):377399.
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AppendixG: ExampleGlobal Factor Scorenputation in Stata from Visg5 through 7

In the example below, the analysteated oneémputation modelfor the global cognition factor
score(gfs) and anotherimputation model for thecognitive domain factor scorémem, lang,
exfung. Participants who died prior to the start of each visit were remo\@ehth was included

as an auxiliary variable buhty pre-death cognitive scoresere imputed.

G.1. Imputation for Global Cognition fisit 5

use "$pwv \ pwv_v5.dta", clear
describe
mi set mlong

mi register imputed ///

pwvu5 pwvu6 pwvu? ///

apoe cdsl ///

diab5 hyptmdcode5 map5 pulse5 cog5

mi register regular ///
age age2 deathv5 demsurv5 ed2 ed3 female gfs5 ///
afudiab5 afuhyper5 afuproxy5 afustroke5 ///
vtime56 vtime57 ///
tmmse5 rcl rc2 rc3 rc4

capture mi xtset, clear

mi impute chained ///
(ologit) apoe diab5 hyptmdcode5 cog5 ///
(regress) cdsl1 //l
(regress) map5 pulse5 ///
(regress, incl((c.vtime56*c.pwvu6) (c.vtime57*c.pwvu7))) pwvu5 pwvu6 pwvu?7

= c.age c.age?2 c.gfsb ///

c.tmmse5 deathv5 demsurvs ///

afudiab5 afuhyper5 afup roxy5 /Il

ed2 ed3 female rcl rc2 rc3 rcd ///

c.afustroke5 ///

, add(25) burnin(50) rseed(040918) force dots augment ///

saveold "$pwv  \ V5STATAGFS", replace version(11)
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G.2. Imputation for Global Cognition at Vi§it

use "$pwv \ pwv_v6.dta", clear
describe
mi set mlong

mi register imputed ///

pwvu5 pwvu6 pwvu? /If

ofs6 /I/

apoe cdsl ///

diab5 diab6 ///

Sisv6 ///

hyptmdcode5 hyptmdcode6 ///

map5 map6 pulse5 pulseb cog5

mi register regular ///
age age2 deathvé demsurv5 demsurvé ed2 ed3 female gfs5 ///
afudiab5 afudiab6 ///
afuhyper5 afuhyper6 ///
afuproxy5 afuproxy6 ///
afustroke5 afustroke6 ///
tmmse5 tmmse6 ///
vtime56 vtime57 ///
rclrc2rc3 rc4

capture mi xtset, clear

mi impute chained ///

(ologit) apoe diab5 diab6 hyptmdcode5 hyptmdcode6 cog5b ///

(regress) cdsl sisv6 ///

(regress) map5 map6 pulseb pulse6 ///

(regress, incl(demsurv5#ed2 demsurvs#ed3 demsurvs#rcl ///
demsurv5#rc2 demsurvs#rc3 demsurvs#rc4 demsurve#ed2 demsurve#ed3 ///
demsurv6#rcl demsurve#rc2 demsurve#rc3 demsurve#red ///
(c.gfs6*c.vtime56) ///

(demsurv5*c.gfs5) (demsurve*c.gfs6) ///

(demsur v6*c.vtime56) ///

(demsurv6*c.sisv6) ///

(c.tmmseb5*c.gfs5) (ed2*c.tmmse5) (ed3*c.tmmse5) (demsurv5*c.tmmseb5) ///
(c.tmmse6*c.gfs6) (ed2*c.tmmseb) (ed3*c.tmmseb) (demsurvé*c.tmmse6) ///
)) ofs6 /1]

(regress, incl((c.vtime56*c.pwvu6) (c.vtime57*c.pwvu7))) pwvu5 pwvué pwvu7
"

= c.age c.age?2 c.gfs5 ///

c.tmmseb5 c.tmmse6 ///

c.vtime56 ///

deathv6 demsurv5 demsu  rv6 ///

afudiab5b afudiab6 ///

afuhyper5 afuhyper6 ///

afuproxy5 afuproxy6 ///

ed2 ed3 female rcl rc2 rc3 rcd ///

c.afustroke5 c.afustroke6 ///

, add(25) burnin(50) rseed(040918) force dots augment ///

ARIC_Manual_30_220919.pdf Page 242

































