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What is the goal of an HCAP?

• To better measure cognitive impairment cognitive performance 
continuously and 
dementia in population-representative 
samples to characterize risk factors 
for low cognitive performance and 
decline (Langa et al., 2020)

• Harmonized scores are not 
(necessarily) needed for dementia;
what is needed is a similar recipe,
including measurement of 
informant-reported functioning
o But consistency begets confidence



Outline
• How do we do cross-national harmonization?

o (3 options)

• What cognitive tests can possibly be comparable cross-nationally? (e.g., 
linking items)
o (few)

• Is this enough to comprise a respectable battery?
o (no)

• To what degree should adaptation be allowed?
o (maybe some; needs consensus)

• Is there a minimum number of linking items?
o (no; item quality matters)

• What battery of tests should constitute an HCAP?



What cross-nationally cocalibrated scores look like
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HCAP cognitive domains are measured with 
consistently high precision

• Good for study power
• Consistency ensures 

comparable power to 
detect associations in 
each study

• Gaps in precision 
point us to areas for 
improvement
oE.g., harder language 

items



Cognitive test items across published HCAPs, as of 2023



How to do cross-national harmonization?

1. Statistical cocalibration with item banking that leverages 
common and unique cognitive test items

2. Calibration samples
3. Linear Linking for Related Traits



Option 1: Statistical cocalibration with item 
banking that leverages common and unique 
cognitive test items

• Statistically harmonize across study samples
o Readily scalable: We can add more to this 

pipeline as we receive them
o PITCH project (R01, Jones) provided the 

foundation for this framework

PITCH project (R01, Jones) provided the foundation for this framework; being applied in other Consortia: Preclinical AD Consortium (PAC) (RF1 AG059869, PI: Albert); BPCog (R01 
NS102715, PI Levine); Stroke-Cog (RF1 AG068410, PI Levine); Collaborative Cohort of Cohorts for COVID-19 Research (C4R) (NHLBI-CONNECTS OT2HL156812, PI Oelsner); 
Dementia Risk Prediction Pooling Project (DRPP) (R33 NS120245, PI: Allen); EpilepsyCog (R01 AG074355, MPI Choi, Thacker)



Option 2: Calibration samples

• Underutilized alternative for HCAPs (so far), but has been 
used successfully in core HRS
oRandomize test administration to a different mode or swap tests
oDo so either in the entire study sample or a subsample, or 

leverage an innovation sample (e.g., LASI-DAD)

• Viable option if there are no linking items



Option 3: Linear Linking for Related Traits
• If we cannot leverage common items within a domain 

(e.g., executive functioning), instead we can instead 
leverage information from a related latent construct (e.g., 
general cognitive performance)

• Major Assumption: Scaling differences between 
HCAPs on general cognitive functioning 
are comparable to the differences that 
would be observed on the cognitive 
subdomain



So, we prefer comparable tests. What cognitive tests 
can possibly be comparable cross-nationally?



Original HCAP Battery

17 tests in original 
battery ~ 45 test 
items
Key Challenge:
• Not all HCAPs 

administered the 
same items, due to 
language, cultural 
factors, 
literacy/numeracy, 
etc.



Original HCAP Battery

17 tests in original 
battery ~ 45 test 
items (Langa et al., 2020)

Key Challenge:
• Not all HCAPs 

administered the 
same items, due to 
language, cultural 
factors, 
literacy/numeracy, 
etc.



Most common tests items across 8 completed 
HCAPs

USA
Mexico
Chile
England
Kenya
South Africa
China 
India

Domain & Item # studies
Language

Animal fluency 8
What are scissors used for? 7
Object naming (watch) 7
Object naming (pencil) 7
Name the elbow 8
Write a sentence (or write one's name) 8
Read and follow command (Close your eyes) 7
Repetition of a phrase 7
What does one do with a hammer 7
Point to 2 things in the vicinity 7
Where is the local market? 7

Visuospatial
Constructional praxis, immediate 7

Domain & Item # studies
Orientation

Day of month 8
Month 8
Day of the week 8
Season of year 7

Memory
Three word immediate registration 8
Three word delayed recall 8
CERAD immediate sum of 3 trials 8
CERAD word list delay 8
CERAD recognition 8
Logical Memory immediate 7
Logical Memory delay 7
CERAD constructional praxis delay 7

Executive functioning
Serial 7s 7
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What do we lose?

• Nearly all tests of executive functioning
• Nearly all tests of visuospatial functioning (minimal to 

begin with)
• Potentially valuable tests that measure a cognitive domain 

from an emic approach within a context

• What domains are preserved?
oMemory
o Language – driven by fluency



How much of a problem is it to not have a 
common battery across HCAPs?

• Our cocalibration approach does not 
strictly require all tests to be common

• But how much variation should be 
allowed?

• Should an “HCAP-light” be allowed? 
We begin to lose precision of 
estimated cognition, which affects 
quality of data and cross-national 
comparability

• We probably want to have standards, 
or else every cognitive battery would 
be branded “HCAP”



How much variation 
should be allowed?

Cocalibration can “work” as 
long as there’s at least 1 
common linking item

Test name ADNI MAP ROS NACC Cache
Tarenfl
urbil

Semaga
cestat

AddNeu
roMed ACT

MMSE X X X X X X X X X*

Boston Naming Test 30-item 15-item 15-item 30-item 30-item 15-item 15-item

Semantic fluency A, V A A A, V A A A A
Digit Span Test X X X X X X
Logical Memory I & II, Wechsler 
Memory Scale

X X X X X

Trail Making Test X X X X

Word list  learning (CERAD battery) X X X X

Symbol-Digit Modalities Test X X
Controlled Oral Word Association 
Test

X X

Constructional Praxis X X X
Digit Symbol Substitution, Wechsler 
Memory Scale-Revised

X X

ADAS-Cog X X X X
Auditory Verbal Learning Test X X
Line Orientation X X
Number comparisons X X
Digit ordering X X
East Boston Story Test X X
Ravens Progressive matrices X X
Alphabet span X
Hopkins Verbal Learning Test X
Shipley X
Paired Associates X X
Digit cancellation X
Object recognition X
Word list  learning X
WAIS Information X
WAIS Comprehension X
Mattis Dementia Rating Scale X
Total number of cognitive tests 9 12 13 7 10 8 2 7 11
Total number of cognitive test ind 13 18 19 11 12 12 2 7 16
Cronbach's alpha by dataset 0.90 0.94 0.95 0.89 0.84 0.89 0.67 0.85 0.84



What is a minimum number of linking items?
It depends on the number and quality of linking items

Scenario
number

1 L L L L L L L L L L L L L L L L L 1.  All items are linking items.

2 L L L G1 G1 G1 G1 G1 G1 G1 G1 G1 G2 G2 G2 G2 G2 2.  Three core linking items: conservative linking scenario .

3 L L L G1 G1 G1 G1 G1 G1 G1 L G1 G2 G2 G2 G2 G2 3.  Four linking items: liberal linking scenario .

4 L L L L L L L L L L L -- -- -- -- -- -- 4.  G1 (HRS) items only (all are linking items).

5 -- -- -- -- -- -- -- -- -- -- -- L L L L L L 5.  G2 (MHAS) items only (all are linking items).

6 L G1 G1 G1 G1 G1 G1 G1 G1 G1 G1 G1 G2 G2 G2 G2 G2 6.  Only one linking item, dichotomous and low difficulty.

7 G1 G1 G1 G1 G1 G1 G1 G1 G1 G1 L G1 G2 G2 G2 G2 G2 7.  Only one linking item, polytomous with thresholds of a 
range of difficulty.

8 G2 G2 G2 G1 G1 G1 G1 G1 G1 G1 L G1 G2 G2 G2 G2 G2 8.  Only one linking item, polytomous with thresholds of a 
range of difficulty, core items not used in group 1.

9 L† L‡ L G1 G1 G1 G1 G1 G1 G1 G1 G1 G2 G2 G2 G2 G2 9.  Three core linking items with shifted difficulty.

10 L†' L‡' L G1 G1 G1 G1 G1 G1 G1 G1 G1 G2 G2 G2 G2 G2 10.  Three core linking items with shifted difficulty and 
boosted discrimination.
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		11/30/20		m		3																2		fair

		12/3/20		th		3		3		5		4		4		3						3		good

		12/7/20		m		3																4		very good				safety zone		needed		we have
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						Statistic		Aging		Cancer		CCE/CVD		Environ Epi		CTES		Genetics		GEM		Inf Disease

						Number of FT faculty		4		7		10		4		3		5		12		19

						Number of students yr2+ in 2021		5		5		5		2		3		9		10		10

						Number of students yr1 in 2021		1		2		1		2		1		0		5		3

						Admitted 2021		1		1		1		2		0		1		2		4

						Ratio of 2020 admits to faculty		0.25		0.29		0.10		0.50		0.33		0.00		0.42		0.16

						Ratio of 2021 admits to faculty		0.25		0.14		0.10		0.50		0.00		0.20		0.17		0.21

						Average ratio in 2020, 2021		0.25		0.21		0.10		0.50		0.17		0.10		0.29		0.18				0.23

								0.04		0.00		-0.11		0.29		-0.04		-0.11		0.08		-0.03

				phone		14471.89

				form		19411.95

						4940.06





fin

				assets		amount

				Merrill CD		3,104		x		x

				NFCU checking savings		7,669		x		x

				NFCU CD		15,019		x		x								daycare.

				Capital Group American Funds Roth IRA		25,412		x		x								current		545.99

				Fidelity 403(b)		190,148		x		x								15-Oct		754.32

				Principal Funds IRA		11,279		x		x								31-Oct		175.65

				Waddell & Reed stocks		298,736		x		x								15-Nov		383.98

				BoA checking		7,039		x		x								30-Nov		592.31

																		15-Dec		13.64

						558,406		3730										31-Dec		221.97		565.03		pay this amount at end of year from regular account.

								44760

				41.25				567

				145008

				15		9





Sheet4

								ISCED category		England		Mexico		India		South Africa

						-1		No education						2,009		333

						0		Early childhood education				350		549		   

						1		Primary education (grades 1-5)		407		1,125		527		202

						2		Lower secondary education (grades 6-9)		50		317		314		31

						3		Upper secondary education (high school)		454		60		504		29

						4		Some college		144		156		27		   

						5		College (BS/Masters/Doctoral)		218		16		165		11

								ISCED category 
(Reference: no education)		Association of education with general cognition

										Beta (SE), in SD units

								Early childhood education		0.75 (0.04)

								Primary education (grades 1-5)		1.24 (0.03)

								Lower secondary education (grades 6-9)		1.19 (0.04)

								Upper secondary education (high school)		1.71 (0.03)

								Some college		1.43 (0.05)

								College (BS/Masters/Doctoral)		1.88 (0.05)

								ISCED category		England		Mexico		India		South Africa

										N=1273		N=2024		N=4095		N=595

				1		-1		No education		--		--		REF		REF

				2		0		Early childhood education		--		REF		0.59 (0.03)		--

				3		1		Primary education (grades 1-5)		REF		 .07 (0.07)		0.91 (0.04)		0.50  (0.06

				4		2		Lower secondary education (grades 6-9)		-0.02 (0.15)		-.01 (0.08)		1.14 (0.04)		0.91  (0.12

				5		3		Upper secondary education (high school)		-0.04 (0.07)		 .19 (0.15)		1.51 (0.04)		1.01 (0.13)

				6		4		Some college		-0.17 (0.10)		-.07 (0.10)		1.69 (0.14)		--

				7		5		College (BS/Masters/Doctoral)		0.05 (0.09)		-.43 (0.27)		1.76 (0.06)		1.56 (0.19)

								tab critgrp_a1 r1illiterate, row

										JORM IQCODE		Literate		Illiterate

										Normal (0-3.1)		948 (53%)		851 (47%)

										Mild (3.2-3.5)		425 (47%)		478 (53%)

										Major (3.5+)		404 (29%)		990 (71%)

								tab critgrp_b r1illiterate, row

										Everyday function		Literate		Illiterate

										Unimpaired		1390 (46%)		1623 (54%)

										Impaired		387 (36%)		696 (64%)

										Criteria		Source

										A1: Reported cognitive decline		Informant

										A2: Objective cognitive decline		Participant

										Robust norms		Main LASI

										B: Everyday function		Informant





Sheet1

				real iqcode		mexcog

				►Remembering things about family and friends (1)		d1_i6 d1_i7 d1_i19

				►Remembering things that happened recently (2)		d1_i13

				►Recalling conversations a few days later (3)		d1_i8 

				►Remembering his/her address and phone number (4)

				►Remembering what day and month it is (5)

				►Remembering where things are usually kept (6)		d1_i5

				►Remembering where to find things put in a different place than normal (7)		d1_i4

				►Knowing how to work familiar machines around the house (8)

				►Learning to use a new gadget or machine around the house (9)

				►Learning new things in general (10)

				►Following a story in a book or on TV (11)

				►Making decisions on everyday matters (12)		d1_i20

				►Handling money for shopping (13)

				►Handling financial matters; for example the pension or dealing with the bank (14)		d2_i3

				►Handling everyday arithmetic problems; for example knowing how much food to buy (15)		d1_i20

				►Using intelligence to reason things through (16)		d1_i18

				208.3333333333





EmilyMiguelPaper

								Confident

								Tentative

				Cognitive domain		Cognitive test item		Confidence of linking item		B		Standard error		% change in association with underlying trait after adjustment for group		Results from first week of Oct 2021  in which (a) Spanish speakers were included in HRS-HCAP and CERAD items were treated as linking						Results from Oct 22 in which we exclude confident items from DIF analysis.						Results from Nov 1 when we use mplusmimic (chi2 values)		Results from Nov 2 in which we follow RNJ's notes in 602.do. Step 1: Only looking at CONFIDENT items.

				General cognitive function												B		SE		% change		B		SE		% change		u209 u232		B		SE		% change

		u203				Logical Memory Immediate		Tentative														2.588		0.096		0.111						additionally: u107 u511

		u108				Orientation-day of the week		Confident		-0.997		0.151		14.6%		-1.067		0.149		16.8%

		u113				Orientation-What state are we in		Confident		2.216		0.207		10.2%		1.965		0.187		10.8%

		u212				CERAD constructional praxis delay		Confident		-1.593		0.075		13.3%		-1.835		0.075		16.5%																negative means item was easier in MexCog.

		u230				Brave man delay (East Boston Memory Test)		Tentative		-0.575		0.063		14.5%		-0.695		0.063		18.1%								107

		u258				MMSE 3-word immediate		Tentative		-1.137		0.117		15.7%		-1.225		0.117		19.8%		-1.13		0.12		15.8%		77

		u501				Animal fluency		Confident		-2.854		0.137		13.1%		-3.291		0.138		16.7%

		u504				Name scissors		Tentative		-1.604		0.263		14.1%		-1.630		0.260		17.3%																if all the items are problematic, then we have the constant DIF problem.

		u513				MMSE Repetition of phrase (standard MMSE phrase)		Tentative		-2.331		0.102		85.0%		-2.237		0.100		100.4%		-2.33		0.10		85.0%		560

		u515				Do with a hammer		Tentative		-1.495		0.151		36.6%		-1.497		0.152		47.3%		-1.50		0.15		37.7%		86

		u601				CERAD constructional praxis (copy 4 figures)		Confident		-0.918		0.059		11.1%		-1.165		0.060		16.1%

		u602				MMSE polygons (copy 1 figure)		Confident		-0.898		0.073		20.3%		-1.074		0.075		28.2%

				Memory

		u212				CERAD constructional praxis delay		Confident		-1.427		0.084		14.5%		-1.584		0.084		16.5%																this beta is the difference in outcome between HRS-HCAP and MexCog, adjusting for the latent ability. A positive coefficient implies better performance than expected on the item in HRS-HCAP, compared to MexCog, while a negative coefficient indicates better performance on the item than expected in MexCog, compared to HRS-HCAP.

		u258				MMSE 3-word immediate		Tentative		-1.079		0.113		16.9%		-1.131		0.114		20.4%		-1.08		0.11		16.9%

		u230				Brave man delay (East Boston Memory Test)		Tentative		-0.795		0.064		16.5%		-0.938		0.064		20.2%		-0.80		0.06		16.8%









EmilyMiguelPaper2

				Stage of DIF testing		Cognitive test item		Association with cohort (REF: MexCog)										EXPONENTIATED

				DIF among confident items				ln(OR)		SE

		u107				Orientation-year		0.63		0.05								1.8776105793

		u113				Orientation-What state are we in		1.05		0.08								2.8576511181

		u511				Read and follow 3-step command		0.42		0.06								1.5219615556

		u105				Orientation-day of month		0.20		0.04		negative means item was easier in MexCog.						1.2214027582

		u523				3-step command (paper, fold, floor)		0.13		0.04								1.1388283833

		u106				Orientation-month		0.08		0.06								1.0832870677				0.6666666667

		u517				Follow 2-step command		0.24		0.08								1.2712491503

		u506				Name pencil		0.23		0.10								1.2586000099

		u508				Name elbow		-0.05		0.09		if all the items are problematic, then we have the constant DIF problem.						0.9512294245

				DIF among tentative items, treating confident items as anchors

		u513				Repetition of phrase (standard MMSE phrase)		-1.15		0.04

		u518				Where is the local market		0.56		0.04								-0.28		0.7557837415

		u203				Logical Memory immediate		0.49		0.03										1.3231298123

		u515				What do you do with a hammer		-0.70		0.07

		u258				3-word immediate		-0.49		0.05

		u209				3-word delay		0.27		0.03

		u207				Logical Memory delay		0.27		0.03

		u232				Brave man immediate		0.18		0.03

		u504				TICS Name scissors		-0.57		0.10		the beta is the difference (on a log odds scale) in outcome between HRS-HCAP and MexCog, adjusting for the latent ability. A positive coefficient implies better performance than expected on the item in HRS-HCAP, compared to MexCog, while a negative coefficient indicates better performance on the item than expected in MexCog, compared to HRS-HCAP.

		u509				MMSE write a sentence            		0.06		0.05								1.0618365465

				    Previously confident items that show DIF alongside tentative items														1

		u113				Orientation-What state are we in 		1.05		0.08								2.8576511181

		u107				Orientation-year                 		0.63		0.05								1.8776105793

		u511				MMSE read and follow command     		0.42		0.06								1.5219615556











epiaginggrades

		name		Livetalks				Midterm Exam		Final Project		Student Final Grade		grade

		Alfaraidhy, Maha		5		10		20		25		55		F

		Bai, Sylvia		5		10		39.5		43		92.5		A

		Chen, Bowen		100		10		40		45		95		A

		Chen, Lianne		100		10		35		49		94		A

		Chotrani, Tanya		100		10		40		50		100		A

		Chung, Michelle		100		10		38		46		94		A

		Chyu, Christine		100		10		40		43		93		A

		Clair, Catherine		100		10		40		50		100		A

		Coen, Michelle		100		10		35		49		94		A

		Deng, Hao		100		10		35		49		94		A

		Donahue, Patrick		100		10		39		47		96		A

		Flores Flores, Oscar		100		10		40		45		95		A

		Jenkins, Michael		100		10		38		49		97		A

		Kang, Qi		100		10		38		43		91		A

		Kaur, Amarpreet		Downloaded		10		36.5		36		82.5		B

		Kim, Yoon Chung		Downloaded		10		39		42		91		A

		Kwon, Sohyeon		100		10		40		48		98		A

		Lehmann, Ilana		Downloaded		10		40		46		96		A

		Li, Tracy		100		10		35		49		94		A

		Li, Zixiao		100		10		40		39		89		B

		Lu, Yidan		0		10		34		46		90		A

		Mercado, Regina		100		10		40		49		99		A

		Mijares Diaz, Fernando		Downloaded		10		35		45		90		A

		Oliver, Maggie		100		10		40		46		96		A

		Omaki, Elise		100		10		35		50		95		A

		Pocker, Kathe		Downloaded		10		37.5		49		96.5		A

		Purohit, Sonal		100		10		35		46		91		A

		Rong, Xinyi		Downloaded		10		39		46		95		A

		Schumock, Grant		100		10		40		47		97		A

		Shang, Yuan		100		10		28		39		77		C

		Srikantha, Subidsa		100		10		40		49		99		A

		Su, Serena		100		10		39		47		96		A

		Suprasert, Bow		100		10		40		43		93		A

		Thorman, Isaac		100		10		39		47		96		A

		Vo, Anh		100		10		39.5		46		95.5		A

		Wang, Jing		100		10		34		44		88		B

		Wang, Xichen		100		10		40		46		96		A

		Wang, Yunzhi		100		10		28		46		84		B

		Wong, Trevor		100		10		37.5		48		95.5		A

		Xia, Chunyi		100		10		40		46		96		A

		Xia, Victor		Downloaded		10		38		50		98		A

		Yang, Dingyue		100		10		40		50		100		A

		Yin, Christina		0		10		39		48		97		A

		Yue, Yiwei		100		10		39		48		97		A

		Zhang, Xueer		100		10		40		47		97		A

		Zhang, Yiyin		100		10		37		43		90		A





strokecog

				gcp 		mem 		ef 		verbal 		lang 		visual 

		gp1		u740						u740		u753

				u733						u739

										u733

		grp2

		grp3								u203

		grp4

		grp5								u737		u748

		grp6						u253		u203				u253

		grp7		u740						u739

		grp8		u735						u733

				u733						u738

										u735

		grp10





HCAP

				GCP		Beta(groupvar)		SE		% change				EXF		Beta(groupvar)		SE		% change				MEM		Beta(groupvar)		SE		% change				ORIENT		Beta(groupvar)		SE		% change				LANG		Beta(groupvar)		SE		% change

		1		u513		-1.548		0.065		0.586														u203		2.727		0.098		0.139				u116		-1.044		0.088		0.252				u513		-1.336		0.061		0.531

		HRS HCAP		u518		-2.458		0.11		0.532																								u118		-0.852		0.163		0.132				u518		-2.044		0.103		0.501

				u116		-1.35		0.094		0.256																								u113		2.675		0.174		0.138

				u602		-0.866		0.062		0.22																								u117		0.884		0.157		0.125

				u230		-0.917		0.045		0.161

				u118		-1.355		0.173		0.135

				u523		-0.568		0.056		0.126

				u258		-0.958		0.09		0.114

				u232		-0.787		0.043		0.117



		2 ELSA		u513		-0.766		0.074		0.122																								u112		4.183		0.358		0.186				u513		-0.648		0.073		0.113



		3		u513		1.329		0.085		0.285														u211		-0.881		0.071		0.208				u112		-4.183		0.358		0.186				u513		1.099		0.082		0.155

		MEXCOG		u515		1.6		0.137		0.141



		4		u513		1.93		0.11		0.29														u215		-0.925		0.078		0.113				u105		0.637		0.07		0.12				u513		1.902		0.109		0.452

		LASIDAD		u518		1.629		0.119		0.204																								u117		-0.884		0.157		0.125				u518		1.486		0.118		0.288

				u118		1.344		0.173		0.135																								u118		0.852		0.163		0.132				u515		-1.422		0.083		0.186

				u412		1.099		0.058		0.12				u412		1.134		0.059		0.194														u116		0.507		0.099		0.12

				u523		0.814		0.069		0.105



		5																						u219		1.879		0.2		0.218														u704		2.214		0.22		0.133

		HAALSI LITERATE																						u238		2.546		0.36		0.311

																								u220		2.227		0.302		0.253



		8												u404		-0.846		0.129		0.102				u219		-1.879		0.2		0.218				u113		-1.924		0.124		0.112				u518		2.671		0.417		0.139

		HAALSI ILLITERATE												u311		-1.484		0.183		0.149				u238		-2.546		0.36		0.311														u704		-1.933		0.224		0.458

																								u220		-2.227		0.302		0.253





Kaufman grant

				Supplementary Table 2. Standardized factor loadings from bifactor models

				Cognitive Item		HRS		NHATS

		x		Count Backwards from 20		X

		x		Current Date		X		X										81

				Current Day of the Week		X		X										82

				Current Month		X		X										83

		x		Current President		X		X										84

		x		Current Vice-President		X		X										85

				Current Year		X		X										86

		x		Immediate Recall Trial 1 (10 words)		X		X										87

		x		Delayed Recall (10 words)		X		X										88

				Clock Drawing				X										89

		x		Serial 7 Subtraction		X												90

		x		Object naming - Cactus		X												91

		x		Object naming - Scissors		X												92

				Count of items		12		9										93

																		94

																		95

																		96

																		97

																		98

																		99

																		100

																		101

										381,441		110000						102

										1,064,300								103

																		104

										0.3583961289		0.1033543174						105





Gallo

						Table 5. Expected rates of adverse outcomes

						Undesirable outcomes		Event rate		Reference

						> 1 ER visit in last month of life		10-20%		137, 164

						> 1 hospitalization in last month of life		30-50%		81, 137, 164

						ICU visit in last month of life		20-30%		81, 165

						Hospice < 3 days before death 		7-10%		81, 165

						Transitions for cancer		20%		6, 137

						Transitions for CHF		30%		6, 137

						Transitions for dementia		80%		6, 137

						Dying at home with dementia		20%		6, 7, 19, 20

						Dying at home with cancer		40%		6, 7, 19, 20

						Among persons with cancer:

						Chemotherapy in last 14 days		6-10%		7, 20, 45, 165

						New chemotherapy regimen in the last 30 days		7%		33





lasi-lasidad

				Test name		LASI-DAD		LASI

				 u1    r1mo. month		X		X

				 u10   r1floor. floor of the building		X

				 u11   r1prime. r1prime:w1 R cognition Prime Minister(0-1)		X

				 u12   r1recall3. 3 word recall		X

				 u13   word10rec. 		X

				 u14   Brave man immediate		X

				 u15   Robbery story immediate		X

				 u16   r1word_d. r1word_d:w1 R word list learning recall(0-10)		X

				 u17   r1dlrc3. r1dlrc3:w1 R delayed word recall(0-3)		X

				 u18   Brave man recall		X

				 u19   Robbery story recall		X

				 u2    r1yr. year		X		X

				 u24   CERAD word list recognition:		X

				 u25   r1log_reco. LMT Recognition		X

				 u27   r1rv_score. r1rv_score:w1 R Raven's test score(0-17)		X

				 u28   r1go_score1. r1go_score1:w1 R Go-no-go trial 1 total		X

				 u29   r1go_score2. r1go_score2:w1 R Go-no-go trial 2 total		X

				 u3    r1dw. day of the week		X		X

				 u30   r1ser7. Serial 7s		X		X

				 u31   r1backward_d. Backward day naming		X

				 u32   r1sc_score. Symbol cancelation score		X

				 u33   r1ds_back. DSB		X

				 u34   r1ds_for. DSF		X

				 u35   objectn. Object naming		X		X

				 u36   r1verbal. Animal naming		X		X

				 u37   sentence. Writing or saying sentence		X

				 u38   r1repeat. Repeat a phrase		X

				 u4    r1date. day of the month		X		X

				 u40   r1execu. 3 stage task		X		X

				 u47   r1draw2. Draw pentagon		X

				 u48   r1dr_clock3. Clock drawing		X		X

				 u5    r1season. season		X

				 u53   praxis. Constructional praxis		X

				 u54   praxdel. Praxis delayed		X

				 u55   objname. Object naming		X

				 u6    r1state. state		X

				 u7    r1city. city		X		X

				 u8    r1name. name of hospital (or district if at home)		X

				 u9    r1address. (name of area of town/village or street name)		X		X

				 u57   r1place. r1place:w1 r cognition place naming				X

				 u58   r1imrc. r1imrc:w1 r immediate word recall				X

				 u59   r1dlrc. r1dlrc:w1 r delayed word recall				X

				 u62   r1compu1. r1compu1:w1 r able to do computation 1				X

				 u63   r1compu2. r1compu2:w1 r able to do computation 2				X

				 u60   r1bwc20. r1bwc20:w1 r counting backward from 20				X





PhdAdmits

				Chart of PhD applications ranked by Track

		#faculty		6		8		11		3		4		15		4		18

		#totstudents_yr2+		4		5		7		1		4		8		7		12

		#1styrstudents		1		1		1		0		2		3		2		4

		ratio of students to faculty		0.8333333333		0.75		0.7272727273		0.3333333333		1.5		0.7333333333		2.25		0.8888888889

		ranking		AGING		CANCER		CLIN EPI & CVD		CTES		ENV EPI		GEM		GENETICS		INF DIS

																		Banda Khalifa (deferral)

		Rank 1-8 (admit)		Jiang, Kening (2). was one of Aging's top 3 applicants last year but we didn't get to her. 
- 2018 BS in Engineering, 2020 MHS in JHSPH Epi (jhsph gpa: 4.0). 
- Highly respected in the Cochlear Center. She functions essentially as an associate scientist in the Cochlear Center currently: She is a research and paper writing machine with 4 publications (1FA) and 9 more on the way. 
- Statement is terrific. LOS are outstanding: Adam Spira writes "her presentation of results in tables was superb—beyond what I routinely see from doctoral students and even some faculty collaborators."
- Dissertation: continuing her current line of work at the intersection of sleep, hearing, and cognition. Nick Reed writes, "there are only a handful of similar studies globally but her work is first-in-kind by applying epidemiologic methods to large datasets using a thoughtful framework."		Alaina Shreves (articulate interview and Statement; stellar graduate level grades-gpa4.0 harvard; interested in cancer research epi. LOS are stellar. From rural WV, gives her a unique perspective of rural health. Did a 3yr postbacc at NCI. Teaching fellow also at Harvard; part-time position. 1 publication FA. Great fit for T32, brings a strong experience/perspective.		Boyer, Theresa. 2021 masters from JHU, working in MSPH in 2022 at JHSPH. 5 pubs; worked from 2014-16, has been in school ever since. Will PFRH keep her? No. Will EnvHealth keep her? Unaware. Is there overlap with Environ? Does this speak to direction? No, microbiome interests. Also applied to Harvard - so did everyone else.		Zeng, Lijuan (2). MHS 2015 from JHSPH Epi. Performed well. Has research interests aligned with our dept/track. Strong quant skills as a biostatistician, also is a stats team leader at a company since 2016. 4 pubs, 1 FA. She's solidly prepared, and has already shown growth in the field. All LOS are glowing and from leaders in our field.		Fang, Xin. BS in health science 2020; 2022 MPH. Any work experience? Yes, concurrently while doing MPH at Columbia. All LOS are strong. She's our first choice because although she has low work experience, her knowledge of the work she did do it strong. No publications. She came off in interview as more passionate about what she wants to do; able to express why she wants to come to JHSPH. Seemed enthusiastic. Gen has been in touch. Eliseo has, also.		Sheng-Kai (Kevin) Ma. Dean: "I feel like I am speaking with a peer." Masters in biostats, degree in dentistry? Wants to come here to train because even with a  background in dentistry, has always been interested in epidemiology. Has 34 papers (25 FA). He needs a PhD credential to move on anywhere professionally. He wants to cultivate other people as mentees, which is something he already does in his current role. He will have impact in Taiwan. First choice. He has secured grant funding of us own, and teaches a lot. What more will a PhD offer this applicant? They have grants, pubs, and a terminal degree already... Why not a postdoc? Because he'd like to teach at university level in Taiwan in epi courses. He has no formal training in study design. He could use experience in SDOH, but he recognizes this is the only way to actually improve health in populations. Is he a psychopath? No, he's very humble, mature, impressive. LOS spoke to that. He leads groups of undergrads at UPENN, and get swell reviewed by them and by coteachers. IDEA: Gordis teaching fellowship for Homewood. MANY people have reached out to him, but he has not responded.		Norton, Emily. Has a 2010 BA in math, 2013 MS. 11 pubs, 4FA in oceanography. She's interested in human health, so she's taken UWASH courses in PH and Epi. Non-traditional background, but we are excited about her. Gpa3.91- in MATH. Wants to advance health equity. She wants to do methods development. LOS are stellar. Mature researcher already. She has also applied to the Biostats PhD. She's been admitted to Biostats and Epi. Chris L-A and Debrashiree have been in touch.		Sarah Baum. 2017 BA in Econ, gpa 3.9. Has no masters, but is at EcoHealth Alliance and has worked at the Poverty Action Lab. Interests are in incorporating human behavior to look at zoonotic somthings. Strong quant background, articulate in what she wants to work on. Spillover events in resource poor settings. 5 pubs, all FA. Who could advise? Emily Gurley. We've not discussed this, but maybe AmyW or David and also Emily/Andrew. Update: she's spoken to multiple people. Deciding between here and Harvard.		8				SIDE NOTES

		9 (admit)																Xie (Rachel) Kulikoff. 3.5 years at IHME, another 3 years at UnivWisc. She helps lead HIV modeling. Worked with strong people. 17pubs, 1FA Lancet. Wants to do translational epi in modeling. How data in different metrics are used to inform models and model choices. MPH2018. 		1				We want a class size of N=13.

		10 (admit)				Cami Christopher. BS 2020 (minor in stats). 2022 MPH. 10 publications, including 2 FA publications. Overall GPA 3.99. Her work experience has been part-time. What was her role in those projects? Those who she's worked with for a long time didn't write LOS, possibly because they dont do cancer. What does she bring to our department? 		 												1				We will admit 15.

		11 (admit)						 						Cristina (Dougie) Zubizarreta. 2019 BA in gender studies, 2022 MS Harvard. Near perfect GPAs, everywhere. Has done applied work in communities. Gpa 3.91. 2 publications, a ton of others in progress. Interested in work in intersectionality. Latina, sexual minority/trans. Multiply marginalized. Already at Harvard, but they have a lot of reasons for coming to JHSPH: one is intersectionality focus. But all his training has been in Boston, but wants to leave and expand their network. This program will allow them to specialize in General Epi Methods. Partner is also looking at roles in Baltimore. Likes the concurrent MHS Biostats degree. Has worked for a year, but it's been highly productive. Note: Social equity funding		 				1				We have ranked 31 people, including a waitlist.

		12 (admit)								 				Madeline Brooks. 2014 BA in communication, 2018 masters, 2019 JHSPH online program. For 4 years, has been a research investigator at Christiana Care; does breast cancer work and COVID19 work. Developed an Rshiny app. She's actively teaching. Her background is in communications, like Keri! 19 peer-reviewed pubs, 5FA. Needs deeper training in social epi, to be able to investigate social epi questions. She is an excellent writer. Has proven herself as an epidemiologist. grad gpa 3.93. This is a confluence of GEM and ID.		 				1				URM representation: 16% of the 43 were URM (N=7). 20% of the 15 admits are URM (3/15).

		13 (admit)				Tsion Armidie. 2018 BS in biology, 2022 MPH Brown (2 year gap 2018-20). Taught science through Teach4America for several years. Grad gpa 4.0; UG gpa 3.17. No current publications, 3 FA pubs in progress. LOVES teaching, something NCI funded. 		 		 										1

		14 (admit)								 								Liz Martinez Ocasio. Puerto Rico. 2019 BS Biology, 3.5gpa (grad gpa 3.8), lots of math coursework. 2020 MPH from Univ Puerto Rico. Strength: currently works for PopularInc, analyzing large datasets in R. She's strengthened her math skills looking at covid19 health disparities. No publications, but she wrote a grant application for COVID19 surveillance. 		1

		15 (admit)								Zhan, Jinqi. 2017BS, 2019MPH, gpa's3.91. Has worked as clinical project manager for a company. 4pubs, 1FA (in Science). Clear, well-formed research questions. She has intellectual curiosity. 		 								1

		16 (waitlist)						Du, Shutong (2). 2021 MHS Epi from JHSPH. Tutored our BAHI Fellows. Strong grades. Has TA'ed epi750 stuff. 2pubs, 1FA. He has lots of positives. Is this inertia of wanting to stay here, or what does she want to learn? Readiness to jump into year2? Yes, yes. Strong in Academic Support.		 										1

		17 (waitlist)		Smith, Jason (2). Jason Smith has a 2022 ScM from JHSPH and 2016 BA from UNC. 
- He has made himself well-known among faculty, has unbridled energy. 
- JHSPH gpa is 3.78, math/stats gpa with 23 credits is 3.70. 
- He worked for 2-3 years at MGH in Dept Neurology. 
- He has 8 publications (1FA), including in Stroke, JAMA, Neurology, Medical Care.
- I'm not his advisor, but have worked with him on an unrelated project on mode effects on cognition, he's a consumate academic professional; I've never seen a better-formatted manuscript and table legends. - Statement and LOS are impeccable.						 										1

		18 (waitlist)								 						Sharma, Jayati (2). ScM student, 4.0GPA in genetic epi. Has even taken most courses for grades. Work experience? Highly involved in JHSPH, advised by GenW, has a clear idea of what she wants to do. Is able to publish her masters thesis. Volunteered for IVACCs, too. No work experience, but she knows what she wanst to do and has a clear idea. 2 publications. 		 		1

		19 (waitlist)								 				 		 		Ha Truong. David Dowdy: "Statement of purpose is a bit rambling, but reference letters are strong, comes from a solid background. Likely not at the admit level but worthy of an interview." Bill Moss: "She would be a great candidate for the HIV training grant." 2017 BS/BS (double degree); 2019 MPH Emory (gpa3.81). Works now at CDC, has experience with grant proposals, etc. Experience as a TA. Strong professional experience.		1

		20 (waitlist)								 				Diana Higuera Mendieta. Fulbright Scholar in Colombia. Lecturer in masters level courses in basic epi. She talked about social epi, and NAMED a SOCIAL FACTOR. Transportation and its intersection with health. 8 pubs, 2FA. 3 policy briefs. Her goal is to go back to Colombia to (1) train her own PH workforce and (2) establish a Center for Urban Health about understanding transportation and ID etc. She manages multiple teams.		 				1

		21 (waitlist)						Guo, Zijing (Maomao). Outstanding, great interview. US citizen -- BS from University of Georgia 2011 (GPA 3.6), MPH Columbia 2014 (GPA 3.86);work experience in CKD and before that 2014-2019 at Joslin Clinic as a Data Analyst. One first author publication in Public Health Reports and many middle author (3 second author). Strong letters and productivity at the Joslin Clinic. She has published 10 papers including a first author paper in Public Health Reports. Her letters of support are extremely glowing (see Mary Beth Terry's letter for an example) and she is a great writer, with a good essay and excellent responses to the questions. Knows that she wants to study disparities in blood pressure control and hypertension and mentioned that she wanted to work with the RICH LIFE project (PI Lisa Cooper). No other faculty were specifically mentioned. Quote from letter about her quant: "During her undergraduate education, Ms. Guo received very high grades in her statistical course curricula with total of four As, one A-, and one B. In high school, she received a score of 5 on her AP Calculus AB exam, enabling her to skip Calculus I class in college and take Calculus II. Subsequently, in her Epidemiology master’s program at Columbia, she received four As and one B in her quantitative class work. Thus, it appears that she will have no problem in succeeding at a high level a PhD program in Epidemiology". She needs a PhD to advance her research goals. 		 				 						1

		22 (waitlist)										Lee, Yi-Ting (Hana). 2020MPH Emory, 3.94gpa. Since 2020, has been an RA epidemiologist looking at COVID recovery around Atlanta. 6pubs, 1FA. Ready to learn skills. Who might she work with? Frank C or Aisha D. 		 						1

		23 (waitlist)												Annika Gompers. Masters from Cambridge, founded a gender lab at Harvard. Produced a Nature paper. Leads projects, has been an RA. Finished Masters in 2019. Now working at the BI. Who would she work with? She identified John J, Chris, some others. She has worked across a large network. Keri doesnt have a concern about Boston; she'd be willing to leave. From Bryan Lau: "This includes "Modeling and Differential Equations for the Life Sciences" and "Linear Algebra, Probability, and Statistics for the Life Sciences" as well as physics and physics lab." Note: if Harvard offered her something, she would stay.		 				1

		24 (waitlist)																Chelsie Cintron. Puerto Rico. Low SES, first-gen. Has a 2015 BS in Biology and 2018 MPH from BU. TB in India. Taught biology for 2 years before her MPH. Overall gpa 3.86; grad gpa 4.0. Has brought experience in different ID epi types of jobs. 6 pubs, 1FA. Eligible for T32 TB. Work experience outside the US. 		1

		25 (waitlist)						Peralta Garcia, Ana. MBBS from Guatemala (2017), MPH in epidemiology from Guatemala (expected graduation 2022), MS in Clinical Investigation from Tulane (expected graduation 2022) - all A's at Tulane; hypertension control implementation; I only see the Tulane transcript; 4 publications (0 FA), Hasnt done data analysis for her publications; mentions Selvin, Coresh, Appel, and Deidra Crews; wants to develop and lead health interventions and community-based studies that address NCDs and health disparities in Latin America; strong LORs from Tanika Kelly and Jiang He.												1

		26 (waitlist)																Ruchita Balasubramanian. She'll be successful, Oxford/Princeton, but meh. She doesn’t have professional experience, but she has fancy papers, has worked with strong people. Wants to work on data and surveillance. Lots of experience analyzing lab data. We ranked her lower because her experience is academic.		1

		27 (waitlist)														Tiner, Jessica. Ms. Tiner has a degree in Biology followed by an MPH from the University of Pittsburgh. Overall her academics have her well prepared for a PhD in epidemiology and a focus in genetics. She has also worked 1.5 years at NCI on the cancer moonshot program as CRTA.Two of her letters of recommendations are from colleagues at the NIH that we know well (Leah Mechanic and Elizabeth Gillanders--alum of our dept). They both strongly recommend her as a candidate for our program. She has two publications in preparation(1st author) and one submitted as of the time of the application submission. She is also working under the mentorship of Parichoy Pal Choudry (alum biostats) on PRS. She also completed the UW summer statistical genetics course. Combined I think she comes to this process having a clear understanding of what genetic epidemiology is and why she would want to do it. Given her letter and research interests she would be well suited to work with Dr. Wojcik and Dr. Ray. Wants to focus on CVD, might be a CVDT32 candidate. No publications. NOTE: CVD T32		 		1

		28 (waitlist)																Katie Hill. Not as many pubs.		1

		29 (waitlist)												Ghinwa El Hayek. Lesko and Ng interviewed. Most impressive interview, ever. She's worked hard, in unique contexts in Lebanon. Has been working across the board on lots of things. COVID networking. Wants Hopkins because of the people she's met doing Epi in these contexts. Her research path forward is unclear. A bit too broad.		 				1

		30 (waitlist)				Katherine Ho. Low SES. MPH Yale 2022. Math GPA 3.74. UG gpa: 3.13. 0 publications. Has worked since June 2021 at NCI, but there's a work gap between spring 2020 and 2021 - what did she do? Volunteer at HAVEN Fre Clinic in New Haven CT. 		 												1

		31 (waitlist)																Wilson-Sesay, Himiede. Wants to found a SPH in Liberia, which has none.  Has a 2016 MPH from Univ Ghana. Since 2018, has been a field epidemiologist. Has trained over 200 Liberian epidemiologists. 13 pubs, 2 FA. One of the few Liberian women in PH leadership. grad gpa 3.38. She feels she needs a doctoral to advance further in Liberia. Wants mentorshop from Amber DS on HPV. Fran will also talk to Gilbert PopFam. She is a tremendously strong international candidate. What are her research interests? Well, she's an applied person. Really should be in DrPH? Is there institutional backing to start a SPH? There's a BU Program that's training epidemiologists. No, no DrPH. She ranks in the 3/4 rank under GEM (Keri). Stephan: risky candidate. Note: Social equity funding		1

		15



		Track ranking		Aging		Cancer		CCE-CE & CVD		CTES		Env Epi		General Epi & Methods		Genetics		Infectious Diseases		EXTRAS

		1																		Haruna, Maijidda. Taught children herself for 7 years, then brought her to Notre Dame for a semester, graduated in 4yrs with a  chemistry degree, learning from scratch what a multiple choice exam is, etc. 2018 BS in Art. No masters. Interest in science and curiousity. Scientifically inquisitive. Inspired by JHSPH's JPIAGO. What about the Gates Institute in PopFam? Movement in A&C: a masters degree might be the right thing for her. If we could offer her a masters degree here. Stephan: A PhD might be too great a step for her. Not qualified for MPH, but Gates is possible. PopFam should be made aware of her - they have the maternal health experts. Let's get her here into a masters program. Conclusion: Fran will follow up with the Chairs about other departments, etc.		 

		2

		3		Chen, Olivia (Xiaomeng). Xiaomeng (Olivia) Chen has 2017 MBBS from Peking University and 2019 MHS from JHSPH in Epi (gpa 3.91). She has been working for 2 years with Mara M's transplant group and applied to the Epi PhD program last year. She was a top candidate who was interviewed, and at the time we felt she needed at least another year of work experience. Well, she's patiently done that, has been here for 4 years and claims 9 years of PH experience (counting degrees). 10 publications (1FA), 8 more in review. Over 2 years of work experience at JHU. Doing her own analyses with CHARLS data, I see. We can't really hold her back. Glowing LOS. Still doing certificates.		 				Miller, Chris		Ning, Xuejuan (Peggy) (2). MHS 2019 from JHSPH, has since been working with ECHO. 5pubs, 2FA. Additional research experience in Epi, including ERGOT. ECHO has been in a supportive role. Her experiences have been around stats analyses for other people. LOS are all from JHSPH people, positive. We ranked her lower because Hana is more likely to formulate her research questions. Thought: have her marinate for another year? 		 				 		 

		4		Chen, Vicky (Diefei) (2)				 								 

		5						Liu, Binkao. Not T32 eligible MS in epi from Harvard 4.0 GPA. BS in biochemistry from Univ Wisconsin. 3-yrs of college level education in Hong Kong before Wisconsin (BS not awarded). Publications in progress are mixed in with other stuff. No first author papers although MS work at Harvard appears to be in an advanced stage. Grammatical issues throughout the application. Strong quantitative background. Outstanding letters from Harvard and JHSPH faculty. Interview. 		 

		6						Soriano Moreno, Anderson. 2020MD from Peru, 11pubs, 2FA. He led statistical analyses for 9/11 papers. In leadership positions in Peru at their CDC. GPA3.97. JHSPH has trained a lot of Peruvian PH researchers. Anderson also apply to IH's PhD; Checkley is from that program. He's a recommender. The are non-US citizens and Latinx.		 						 				 

		7						Ogunmoroti, Oluseye						Anna Baker						 

		8						Larson, Michaela. URM. 2 pubs, 1FA. BS in Immunology (2017) and MPH in Epidemiology (2019) from University of Miami; C+ in Calculus for Engineers, C+ in Calculus II, B- in Differential Equations, all A's in graduate coursework; research work experience; 2 publications (1 FA); first gen, low-income college student; interest in working with Wendy Post and Lori Dean; interested in CVD burden in HIV-infected individuals; wants to apply for a diversity supplement and then a F-series application; LOR from Claudia Martinez is supporting her application for medical school. From Liz Selvin: " The applicant has an interesting background but I don’t see a strong orientation to epidemiology. Low admit/rank lower for interview". Keri: she has a very specific interest in something, Keri's thinking it could be hard to find the right study for what she wants to do. Her focus is impressive, but who would champion her? What study data could she actually use? Good concerns.		 				Rain Freeman				Holly Burrows		 

		9						Zhang, Shuqui										Paul Rebman. I want a PhD so I can go on.		 

		10

		11

		12

		13

		14

		15

		16

		17

		18

		19

		20



				Keys - 

				URM AA - African American, Brown Scholar and Training Grant Eligible

				URM L - Latinx, Training Grant Eligible

				URM NA - Alaskan Native / Native American, Training Grant Eligible

				2nd yr = Epi grad entering year 2

				TGE - training grant eligible, non-URM

				non TGE Eligible are not highlighted

























































































Sheet8

		combine2		No formal education		-1

		combine2		Early Childhood Education		0

				Primary education (US grades 1-6)		1

				Lower secondary education (US grades 7-9)		2

				Upper secondary education (US grades 10-12)		3

		combine4		Vicational, should be 3		4

				Short-Cycle Tertiary (Some college)		5

		combine1		Bachelor's or equivalent		6

		combine1		Master or equivalent level		7

														667

				responders								667

				NON		518

				YES		381

				responders				899

				Sample Sizes provided in different places of the manuscript: numbers in each row should agree.

						Abstract		Results		Table 1		Table 3		Figure 3c		Figure 3d		Figure 3e		Figure 3f		Figure 3g

				complete response 		37		37		380		24		379		37

				partial response 		343		343				252				342

				stable disease		315		315		518		229		515		312

				progressive disease		203		202				162				203

				IOIO first-line therapy		794		794		657		528						653				626

				IOVE first-line therapy		290		290		242		139								242		163





Sheet3

		u105		Orientation-day of month		r1date

		u106		Orientation-month		r1mo

		u107		Orientation-year		r1yr

		u108		Orientation-day of the week		r1dw

		u113		Orientation-What state are we in		r1state

		u115		Orientation-what city are we in		r1city

		u116		Orientation-season		r1season

		u117		Orientation-floor		r1floor

		u118		Orientation-address		r1address

		u140		Orientation-building		r1name

		u143		Problem solving		r1pro_score

		u202		CERAD immediate sum of 3 trials		r1word_total

		u203		Logical Memory immediate		r1lmb_imm

		u205		Brave man immediate (East Boston Memory Test)		r1bm_imm

		u206		Brave man delay (East Boston Memory Test)		r1bm_recl

		u207		Logical Memory delay		r1lmb_recl

		u209		MMSE 3-word delay		r1dlrc3

		u211		CERAD word list delay		r1word_d

		u212		CERAD constructional praxis delay		r1cpr_score

		u214		CERAD recognition		r1wre_score

		u215		Logical memory recognition		r1log_reco

		u230		Brave man delay (East Boston Memory Test)		r1bm_reclex

		u232		Brave man immediate (East Boston Memory Test)		r1bm_immex

		u258		MMSE 3-word immediate		r1imrc3

		u301		Ravens progressive matrices		r1rv_score

		u305		Similarities and Differences		r1sim_score

		u306		Token Test		r1tt_score

		u308		Go-No-Go		r1go_score1

		u309		Digit Span Forward		r1ds_for

		u310		Digit Span Backward		r1ds_back

		u404		Backward Day naming		r1backward_d

		u405		Symbol Cancellation Test		r1sc_score

		u412		Serial 7s		r1ser7

		u501		Animal fluency		r1verbal

		u503		TICS name coconut		r1coconut

		u504		TICS Name scissors		r1scis

		u505		MMSE naming (watch)		r1object1

		u506		MMSE naming (pencil)		r1object2

		u508		1066 Name elbow		r1elbow

		u509		MMSE write a sentence		r1write

		u510		Say a sentence		r1say

		u511		MMSE read and follow command		r1readfol

		u512		follow example (close your eyes)		r1copyfol

		u513		MMSE Repetition of phrase		r1repeat

		u515		1066 Do with a hammer		r1hammer

		u517		1066 following instructions 2 step (point to window and door in HCAP; point to sky then 1066 ground in MHAS)		r1point

		u518		1066 Where is the local market?		r1store

		u523		MMSE following instructions 3 step (paper)		r1execu

		u601		CERAD constructional praxis (copy 4 figures)		r1cp_score

		u602		Draw Pentagon		r1draw

		u603		Clock Drawing		r1dr_clock3

		u701		TICS - Name prime minister		r1prime



































		Everyone else		HAALSI and CHARLS

		Very bad		Poor

		Bad

		Fair		Fair		In CHARLS, this is typical of other people.

		Good		Good

		Very Good		Very Good

				Excellent		The translation in CHARLS would be "Extremely good" which is seen as rather outlandish.





		Language issue nuance?

		Culturally better to rescale?









MHSpaperideas

		Project		Faculty

		Multiple sensory and motor impairments and preclinical Alzheimer's disease in the BLSA		Schrack

		Physical activity, energy expenditure and brain health in the BLSA		Schrack/Wanigatunga

		NHATS projects on the interaction of physical and cognitive function		Schrack

		ARIC coffee and dementia risk 		Gross		x

		What you do with cognitive test scores is limited by how well respondents are responding 		Gross

		Harmonization of cognitive testing across NHATS and HRS-HCAP 		Gross

		Descriptive epidemiology of the COVID19 pandemic experience among older adults in Baltimore, with some findings regarding frailty 		Gross

		Numerous papers related to Gateway to Global Aging 		Gross

		Language differences in cognitive testing across 12 Indian languages		Gross

		Hearing loss and health care utilization in NHATS, HRS, and ARIC		Reed

		Interaction of language and hearing loss in health care satisfaction in NHIS, MCBS		Reed

		Trends in sensory aid use 		Reed/Deal

		validity and clinical utility of hearing measures in ARIC 		Reed/Deal

		Mechanism relating sensory loss to aging outcomes		Deal

		Physical activity, vitamin D, and falls in STURDY		Schrack/Wanigatunga

		Inflammation, physical activity, and frailty in STURDY		Wanigatunga

		In GEM track. I graduated from NYU in PH and social work. Currently, besides coursework, I have a job at ERGOT.





SMARGdoodle

		Can do Tues April 19 at 6pm		Responded to doodle?		Email		Name

		y		y		Jim Douglas <music@st-margarets.org>,

		maybe		y		Laura Tayman <laura@st-margarets.org>,

		y		y		Susan Roberts <roberts.susan1948@gmail.com>,

				n		nsaroch@verizon.net <nsaroch@verizon.net>,						16

				n		Charlie Lang <charlie.lang@verizon.net>,

		y		y		Ray Feldmann <rayfeldmann@comcast.net>,

				n		mcavan@aol.com <mcavan@aol.com>,

		noo		y		msnussear@gmail.com <msnussear@gmail.com>,		Molly Owens

		y		y		julesannap@gmail.com <julesannap@gmail.com>,

		noo		y		Libby <eycrbc@verizon.net>,

		y		y		The Rev. Peter Mayer <peter@st-margarets.org>,

				n		The Rev. Patti Sachs <patti@st-margarets.org>,

				n		Kathy Lang <kathy.lang@verizon.net>,

		y		y		Stephanie Ceruolo <stephanie.ceruolo@gmail.com>,

				n		Mollie Flounlacker <mollieflounlacker@yahoo.com>,

		y		y		dan.tootle@yahoo.com

						nsaroch@verizon.net <nsaroch@verizon.net>,

						Charlie Lang <charlie.lang@verizon.net>,

						mcavan@aol.com <mcavan@aol.com>,

						The Rev. Patti Sachs <patti@st-margarets.org>,

						Kathy Lang <kathy.lang@verizon.net>,
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				Predictor		Study		Sample size		B (SE)

				educattain_resp		1		3343		0.489 (0.018)

				educattain_resp		2		1221		0.242 (0.019)

				educattain_resp		3		2024		0.468 (0.013)

				educattain_resp		4		4096		0.440 (0.009)

				educattain_resp		5		596		0.376 (0.030)

				educattain_resp		9		7857		0.537 (0.010)

				educattain_moth		1		3077		0.273 (0.016)

				educattain_moth		2		1210		0.229 (0.039)

				educattain_moth		3		1783		0.554 (0.044)

				educattain_moth		4		3923		0.497 (0.031)

				educattain_moth		5		506		0.331 (0.137)

				educattain_moth		9		7769		0.391 (0.036)

				educattain_fath		1		2891		0.238 (0.015)

				educattain_fath		2		1195		0.182 (0.038)

				educattain_fath		3		1739		0.473 (0.035)

				educattain_fath		4		3845		0.315 (0.016)

				educattain_fath		5		546		0.381 (0.097)

				educattain_fath		9		7730		0.272 (0.016)

				stroke		1		3341		-0.474 (0.049)

				stroke		2		1222		-0.419 (0.097)

				stroke		3		2039		-0.527 (0.091)

				stroke		4		4079		-0.258 (0.082)

				stroke		5		597		-0.276 (0.175)

				stroke		9		7857		-0.017 (0.038)

				t2diab		1		3338		-0.287 (0.035)

				t2diab		2		1222		-0.318 (0.071)

				t2diab		3		2040		-0.073 (0.045)

				t2diab		4		4079		0.360 (0.036)

				t2diab		5		552		0.200 (0.092)

				t2diab		9		7857		0.092 (0.026)

				hyper		1		3338		-0.278 (0.035)

				hyper		2		1222		-0.134 (0.053)

				hyper		3		2038		-0.025 (0.042)

				hyper		4		4078		0.230 (0.028)

				hyper		5		590		0.207 (0.061)

				hyper		9		7857		0.037 (0.023)

				female		1		3347		0.141 (0.033)

				female		2		1222		-0.010 (0.052)

				female		3		2041		-0.207 (0.041)

				female		4		4096		-0.541 (0.028)

				female		5		597		-0.232 (0.057)

				female		9		7857		-0.485 (0.022)

				age		1		3347		-0.060 (0.002)

				age		2		1222		-0.077 (0.004)

				age		3		2041		-0.062 (0.002)

				age		4		4096		-0.039 (0.002)

				age		5		597		-0.032 (0.003)

				age		9		7857		-0.040 (0.002)
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						Items

				Scenario		Orientation to day		Orientation to month		Orientation to year		Orientation to date		President		Vice-President		Backwards counting		Verbal naming - scissors		Verbal naming - cactus		Serial 7s		Immediate 10-word recall		Delayed 10-word recall		8-word recall, 3 trials*		Delayed 8-word recall		Visual scanning		Figure copy		Figure recall		Condition description

				number

				1		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		L		1.  All items are linking items.

				2		L		L		L		G1		G1		G1		G1		G1		G1		G1		G1		G1		G2		G2		G2		G2		G2		2.  Three core linking items: conservative linking scenario.

				3		L		L		L		G1		G1		G1		G1		G1		G1		G1		L		G1		G2		G2		G2		G2		G2		3.  Four linking items: liberal linking scenario.

				4		L		L		L		L		L		L		L		L		L		L		L		--		--		--		--		--		--		4.  G1 (HRS) items only (all are linking items).

				5		--		--		--		--		--		--		--		--		--		--		--		L		L		L		L		L		L		5.  G2 (MHAS) items only (all are linking items).

				6		L		G1		G1		G1		G1		G1		G1		G1		G1		G1		G1		G1		G2		G2		G2		G2		G2		6.  Only one linking item, dichotomous and low difficulty.

				7		G1		G1		G1		G1		G1		G1		G1		G1		G1		G1		L		G1		G2		G2		G2		G2		G2		7.  Only one linking item, polytomous with thresholds of a range of difficulty.

				8		G2		G2		G2		G1		G1		G1		G1		G1		G1		G1		L		G1		G2		G2		G2		G2		G2		8.  Only one linking item, polytomous with thresholds of a range of difficulty, core items not used in group 1.

				9		L†		L‡		L		G1		G1		G1		G1		G1		G1		G1		G1		G1		G2		G2		G2		G2		G2		9.  Three core linking items with shifted difficulty.

				10		L†'		L‡'		L		G1		G1		G1		G1		G1		G1		G1		G1		G1		G2		G2		G2		G2		G2		10.  Three core linking items with shifted difficulty and boosted discrimination.







Number and quality of linking items
Have at least 1 polytomous linking item 
(Scenario 7), and additionally some 
easy binary items helps (Scenario 3)

HCAPs need such a scenario for each 
cognitive domain
• Memory
• Executive
• Language
• Visuospatial?
• Orientation?



What battery of tests should constitute an 
HCAP?

• We have suggestions for each domain
o Importance, feasibility, time to complete, amenable to ppt

• Yellow highlighting indicates a polytomous test, which is 
preferred over easy/binary tests

• General notion: As long as a study administers a core set of 
cognitive tests, plus other tests desirable to that study, then 
it’s an HCAP as long as the total cognitive battery is at least 
an hour on average
oHRS/ELSA would want tests that tap numeracy, literacy
oAll studies should want tests that allow linking between HCAP and 

Core interview



Core set of HCAP items for Memory

• CERAD word list learning – immediate, 15-20 minute delayed recall, and recognition
• Three-word immediate registration and delayed recall
• Logical memory – immediate, delay, and recognition
• East Boston Memory Test (e.g., Brave Man) – immediate and delayed recall]
• Constructional praxis, delayed recall (visual memory)

• Score stories using both exact and gist recall



Core set of HCAP items for Executive 
Functioning
• Trail-Making, using circles and squares
• Ravens progressive matrices
• Go-No-Go
• Symbol Cancellation Test
• Similarities
• Token Test
• Digit Span Forward
• Digit Span Backward
• Backward Day naming
• Judgment and Problem-solving (e.g., lost child)

Cost for tests like Ravens is an issue



Core set of HCAP items for Language

• Animal fluency
• What do you use to cut paper (scissors)?
• Confrontational object naming (watch)
• Confrontational object naming (pencil)
• What is this? (Elbow)
• What does one do with a hammer?
• Define Bridge.
• Point to 2 things in the vicinity (e.g., window and door; ceiling and sky)
• Follow 3-stage instruction

Consider also phonemic fluency (FAS), more challenging 
confrontational naming tests



Core set of HCAP items for Visuospatial 
functioning
• CERAD constructional praxis

• More is needed here if we want this domain to be 
measured with precision
oWAIS visual puzzles
oCard rotations, e.g., mental orientation



Core set of HCAP items for Orientation

• Day of month
• Month
• Year
• Day of the week
• Where are we
• Season of year

• Orientation is included because of history with the MMSE
• Questions serve to ease ppt into the interview
• Provides measurement only at the severe range of ability





Conclusions
• What is the goal of an HCAP?

o To better measure cognitive performance continuously and dementia in population-representative 
samples to characterize risk factors for low cognitive performance and decline (Langa et al., 
2020)

• How do we do cross-national harmonization?
o (3 options)

• What cognitive tests can possibly be comparable cross-nationally? (e.g., linking items)
o (few)

• Is this enough to comprise a respectable battery?
o (no)

• To what degree should adaptation be allowed?
o (maybe some; needs consensus)

• Is there a minimum number of linking items?
o (no; item quality matters)

• What battery of tests should constitute an HCAP?
o We offered some ideas



Conclusions

• Perhaps even the “required” tests might be optional, if they 
truly will not work in a context
oE.g., symbol digit in Nepal; orientation to time in Nepal or Africa

• Ultimately, test items described in a manual are necessary 
but insufficient: training and guidance for interviewers is 
paramount to ensure comparability of encouragement to 
participants and scoring/coding of responses



NIH/NIA support

R01 AG070953 (MPI Kobayashi, Gross)
R01 AG030153 (Gateway to Global 
Aging Data) (MPI Lee, Gross, Adar, 
Knapp)
RF1 AG088003 (MPI Gross/Crimmins

Thank you!

HCAP
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