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Wave V Biology Project

* Types of measures

 Measures & classification

 Fleld operations

* Results

 Quality control

* Birth records

 Survelllance of chronic disease events
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Add Health Choice of Biological Data

* Biological states prevalent in the general young adult population

* Biological states and processes linked to future health

* Measures that can characterize those processes
* Feasible for a large, national, longitudinal field study

» Valid and reliable
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TYPES OF MEASURES
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Add Health Biological Content
Across Waves |-V

Anthropometric
Omic
Infectious

NS

SN

Cardiovascular
Inflammatory/Immune
Metabolic
Neurocognitive

DN N N NN

Pharmacoepidemiologic
Renal
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Wave I-V revised

		Domains		Waves I, II
(ages 12–20)		Wave III
(ages 18–26)		Wave IV
(ages 24–32)		Wave V
(ages 32–40)

		Anthropometric		ü		ü		ü		ü

		Omic		ü		ü		ü		ü

		Infectious				ü

		Cardiovascular						ü		ü

		Inflammatory/Immune						ü		ü

		Metabolic						ü		ü

		Neurocognitive						ü		ü

		Pharmacoepidemiologic						ü		ü

		Renal								ü





Wave VI revised

		Domains		Waves I, II
(ages 12–20)		Wave III
(ages 18–26)		Wave IV
(ages 24–32)		Wave V
(ages 32–40)		Wave VI
(ages 38–48)

		Anthropometric		ü		ü		ü		ü		ü

		Omic		ü		ü		ü		ü		ü

		Infectious				ü

		Cardiovascular						ü		ü		ü

		Inflammatory/Immune						ü		ü		ü

		Metabolic						ü		ü		ü

		Neurocognitive						ü		ü		ü

		Pharmacoepidemiologic						ü		ü		ü

		Renal								ü		ü

		Physical										ü

		Psychiatric										ü





Wave VI - initial categories

				Domains		Waves I, II
(ages 12–20)		Wave III
(ages 18–26)		Wave IV
(ages 24–32)		Wave V
(ages 32–40)		Wave VI
(ages 38–48)

		Anthropometric		Height, weight		ü		ü		ü		ü		ü

		Anthropometric		Waist						ü		ü		ü

		Anthropometric		Neck circumference										ü

		Cardiovascular		Cardiovascular						ü		ü		ü

		Cognitive		Cognition										ü

		Developmental		Physical development		ü		ü		ü		ü		ü

		Genomic		Embedded genetic sample of ~3,000 pairs		ü		ü		ü		ü		ü

		Genomic		Genetic (buccal cell DNA)				ü		ü

		Genomic		Genetic (whole blood)								ü		ü

		Inflammatory/Immune function		Immune function						ü

		Metabolic		Metabolic						ü		ü		ü

		Microbiological		STI tests (urine)				ü

		Microbiological		HIV test (saliva)				ü

		Microbiological		Microbiome								ü		ü

		Neurological		Neuroendocrine										ü

		Pharmacoepidemiologic		Medications						ü		ü		ü

		Physical		Physical function										ü

		Renal		Renal								ü		ü






MEASURES & CLASSIFICATIONS
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Wave V Biomarkers that Approximate Clinical Values

REPEAT MEASURES ACROSS WAVES

Cardiovascular systolic BP, diastolic BP, pulse rate
Anthropometric weight, height, arm & waist circumference
Metabolic HbA,., glucose, lipid panel

Inflammatory high-sensitivity C-reactive protein (hsCRP)
Pharmacologic prescription medication use & classification

NEW MEASURES

Kidney function creatinine, cystatin C

Results returned to respondents: HbA,., glucose, lipid panel, creatinine
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Wave V Biomarkers — Measures

Cardiovascular lﬂ
o P rl m ary Carotid
IX Sinus

» systolic blood pressure (SBP) (E_ —’
- diastolic blood pressure (DBP) ¢ *
* pulse rate (PR)

Heart
and Lungs
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Wave V Biomarkers — Measures

Cardiovascular
SBP/DBP classified according to ACC/AHA guidelines*

<120 /80 mm Hg Normal

120-129 / <80 mm Hg Elevatec

130-139 / 80-89 mm Hg Stage 1 Hypertension
=140 /90 mm Hg Stage 2 Hypertension

*Whelton PK, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA
Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in

e ' ' Adults. Hypertension 2018;71:1269-1324.
D B B{Add Health
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Wave V Biomarkers — Measures

Anthropometric
* Primary
= weight
= height
= wailst circumference
e Secondary
= body mass index (BMI = weight in kg / height in m?)
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Wave V Biomarkers — Measures

Anthropometric (Classified according to NHLBI Evidence Report*)

— BMI
¢ < 18.5 kg/m? Underweight
» 18.5-24.9 kg/m? Normal
« 25.0-29.9 kg/m? Overweight
« 30.0-34.9 kg/m? Obesity, Stage |
« 35.0-39.9 kg/m? Obesity, Stage |l
e =2 40.0 kg/m? Obesity, Stage |l
— Waist

«<88cmin ?,<£102cmin & Lower Risk
«>88cmin@,>102cmind High Risk

—_
”?” UNC *Clinical guidelines on the identification, evaluation, and treatment of overweight and
il obesity in adults — the evidence report. Obesity Res 1998;6(S2);51S-210S.
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Wave V Biomarkers — Measures

Metabolic, lipids

* Primary
= total cholesterol (TC)
= high density lipoprotein cholesterol (HDL-C)
= triglycerides (TG)
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Wave V Biomarkers — Measures

Metabolic, lipids (Classified according to NCEP ATP Il guidelines*)

 TC (mg/dl) < 200 desirable
200-239  borderline high
> 240 high

 HDL-C (mg/dl) <40 low
=60 high

* LDL-C (mg/dl) <100 optimal

100-129 near optimal
130-159  borderline high

160-189  high
=190 very high
o TGT (mg/dl) <150 normal
150-199  borderline high
200-499  high
= 500 very high
mn UNC *Third R t of the National Cholesterol Education P i '
(NCEP) on Detection, Evaluat d
ML | o v St tre Natorlchoestr)Sucton g (10EP)on eteton vl an /Add Health

T'he Wational Rongitudinal Study of Adolescent to Adult Health
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Wave V Biomarkers — Measures

Metabolic, glucose homeostasis

* Primary
= glycosylated hemoglobin (HbA,,)
= glucose
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Wave V Biomarkers — Measures

Metabolic, glucose homeostasis

» Classified according to Am Diabetes Assn guidelines*
= fasting glucose

< 99 mg/dl normal
100-125 mg/dl  impaired
= 126 mg/d diabetes
= random glucose
= 200 mg/dl diabetes
= HDBpy
5.7-6.4% iIncreased risk for diabetes
= 6.5% diabetes

Care in Diabetes—2018. Diabetes Care 2018;41(S1): S13-S27.

mn | UNC

”;TI *American Diabetes Association. Classification and Diagnosis of Diabetes: Standards of Medical
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Wave V Biomarkers — Measures

Immune / Inflammatory
 high sensitivity C-reactive protein (hsCRP)
= classified according to CDC / AHA guidelines*

—low < 1 mg/L
—average 1-3 mg/L
—high > 3 mg/L

= values > 10 mg/L trigger search for factors capable of
confounding hsCRP-based CVD risk estimates

*Pearson et al. Markers of inflammation and cardiovascular disease. Application to clinical

”'n UNC and public health practice. A statement for healthcare professionals from the CDC and AHA.
IWll | &t 'Add Health
i’i’l\: ll i ,i\{ 'TON I'he National Rongitudinal Study of Adolescent to Adult Health

Circulation 2003;107:499-511.



Wave V Biomarkers — Measures

Pharmacologic
* prescription medications
 select over-the-counter medications (salicylates/NSAIDS)
 therapeutically classifications (Multum Lexicon Plus®)
« classification examples
= antihypertensives
= antihyperlipidemics
= antidepressants

e = other classes
@- E%: )1: l\\l ?“ N The National Tié{gi g\ nft!s?nl ?((I]Jh‘;h]:%




FIELD OPERATIONS
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The Home Visit at a Glance

[ Most visits Monday — Friday mornings }

Visit lasts 30 — 60 minutes
- S
Staff use Add Health-provided equipment
[ Visit guided by Samsung tablet 1
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* Visits are scheduled by examiner
Monday — Friday morning or early afternoon

Scheduling In-Home Visits

Evening or Sundays (as a last resort)

No Thursday or Friday evening / Saturday Visits
— Lab is closed on Sundays

{(. INA
P YPU '\ ION
(I:NltR

Sunday @ Monday @ Tuesday @ Wednesday | Thursday @ Friday @ Saturday
Morning 7/ Ve Ve L Ve Ve x
Afternoon v 4 W 4 v 4 V4 v 4 v 4 *
Evening v 4 v 4 v 4 V4 x x x
- X
1Ll U ]C #Add Health

ongitudinal Study of Adoles o Adult Health



Health
Status

4
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Steps of the In-Home Visit

Blood
Pressur

.

Height
Weight
Waist

Meds >

Blood
Draw
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Tablet Data Collection for Wave V Bio-visit

» Standardized instrument

PPPPPP
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= Guides the visit

= Collects factors that affect measures

= Built-in skips and sub-study evaluation
= Medication inventory

= Guides blood processing and shipping
* Increased data quality

= Rapid recelipt of the data
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Wave V Biomarkers
Cardiovascular Data Collection Protocol

* Resting & seated respondents
 Measure arm circumference, match cuff
» Systolic BP, diastolic BP & pulse rate

Correct positioning for

. . taking blood pressure
 Measure 3 times @ 30-sec intervals
] Blood
* Average last 2 measures e
onitor
Systolic Reading
Diastolic Reading
| Pulse Reading
| Cuff Tube
Connection
OfffOn (START) Memory Button
=N
IT:" UNC *Whelton PK, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA .Add Health
s || 8 e Guideline for the Prevention, Detection, Evaluation, and Management of High Blood Pressure in I - e

CENETER Adults. Hypertension 2018;71:1269-1324.



Wave V Biomarkers
Anthropometric Data Collection Protocol _4

* Respondent dressed, no shoes e T g T

» Scale placed on uncarpeted floor -

» Standardized study equipment
]

 Measure Height, Weight, Waist

Feet flat =heels

._4

'‘Add Health
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Initial Screen

m ODK Collect > Add Health Wave 5 Biomarkers

Section E: Medication Inventory = Search Medications

Add Medications
Med1:

Med1: Code (Info source and Database)

First digit is 1 or 2 (Label or Memory)
Second digit is 1 or 2 (Found in DB or not)

Med2:

Med2: Code (Info source and Database)

First digit is 1 or 2 (Label or Memory)
Second digit is 1 or 2 (Found in DB or not)

Med3:

Med3: Code (Info source and Database)
First digit is 1 or 2 (Label or Memory)

< >

i UNC
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Medication Inven

Entering Medication

Help [ |nameCONTAINS:  []Name STARTSwith: Save Meds

Begin typing med name (tap here for keyboard).
Keyboard: Show = Tap search box - Hide = Tap tablet back button({curved arrow)
Add Med To List  Add A Med Not Found  Clear Search Box

Instructions:

* Gather respondent’s prescription medications/containers if possible.

1) Search for each med based on container label or oral description

2) Tap ADD MED TO LIST to add med - Repeat 1 & 2 for all meds

3) When all meds are listed below, tap SAVE MEDS to save and continue survey.

Sl zxlcliviblinlim].- 1. &

tory

Entering Source

Add Medication:

H11:10 AM

FERROUS SULFATE

Source:
QO Label/Container

QO Respondent Memory

Name found in database

fAdd Health

The WNational Bongitudinal Study of Adolescent to Adult Health



Exam Blood Kit Contents

PERISHABLE
THIS SIDE UP

iy

sssssss
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Venous Whole Blood Collection

* Phlebotomists

 Fasting respondents (ideally)

* 5 or 6 vacutainer tubes collected
« Centrifuge as appropriate

» Package & ship to lab

* Provide most assay results to i
respondents who want them gl

Il UNC ‘Add Health
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Paper Version of Questionnaire
'Add Health

« Used only if tablet unavailable

Wave V Biomarker Survey and

 All calculations performed by hand Recording Form - Paper Version

***This form is to be used ONLY if the tablet is unavailable***

- Data must be transferred to tablet and

Equipment Needed Supplies Needed
= - O Microlife blood pressure unit with medium and large cuff | O EMSI provided work order
u O ad e C WI t h I n 24 h O u rS O SECA circumferential tape measure O Pre-printed Post-It notes
[] 0 Metal tape measure O Bichazard bag T
0O Carpenter's square O Wacutainer holder
O Health-o-Meter weight scale O 21 gauge straight needle Mo Frstere]
0O Spare batteries for Health-o-Meter scale_(z X CR2032) m] 2! gauge butterfly needle in_Add
- 0O Coolerfice packs for cooling samples until centrifugation | O Nitrile gloves = Health _
O Sharps container 0 2" X 2" gauze pad Blood
» Follow all skip patterns carefully
O Toumiguet
0O 5Vacutainer tubes *=*
O Alcohol prep pad J—
O Cardiovascular Health Fact Sheet
O Fact Sheet

% The 67 acutainer tube (3 6 mil sodium fluoride tube) is required only if respondent's appointment
informaticn indicates it is to be collected.

PRINT ALL RESPONSES IN CAPS (NO CURSIVE)

CIRCLE MULTIPLE CHOICE ANSWERS

Version 6.0 1
Ll | & :
T CAROLINA
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Where Are We Today with Bio-Visits?

* 7,605 respondents consented
* 3,755 (49% of) home visits completed

'‘Add Health
POPULATION TheWational Bongitudinal Study of Adolescent to Adult Health
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Results

ADD HEALTH WAVE V (2076-2078)
I SUMMARY STATISTICS
NUMBER, DURATION & TIME OF VISITS

MEAN 5D CV P{ PS5 P10 P25 P50 P75 P90 P95 PO9
Exam Visits per Day 78 7.1 904 10 10 10 20 60 120 180 230 320
Exam Start Time (howr 0-23) 109 31 280 66 75 80 88 100 123 163 176 188
Exam Duration (min) 383 155 403 153 200 230 289 353 450 570 650 900
Day of Week distribution Exam start hour
25 a e o 2
B33
m_
FIREE
:
L
5_
u 1 1 1
Sun Mon Tue Wed Thu
YISITS va DAY

islts par Day

Haour =23

X axes = Exam date (3242076-7782018)

8 95% Confidance Limits  ——— 95% Prediction Limits

— Regression

3,888 exams of 3,755 individuals on 496 exam days (324/2016-T/18/2018).

LI
bbb a bt
%:gg-h SRS

e

T T T T T
) L [T
%‘iﬁ’:&ﬁ"%}‘;@@

SR X

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



(L]

UNC

CAROLINA
POPULATION
CENTER

Dy s

ADD HEALTH WAVE V (2076-2078)

Results

3 SUMMARY STATISTICS
INTERVALS

MEAN 35D CV P1 P35 P10 P25 P30 P75 P30 P35 P39
Interval (day): consent-exam 1756 1626 9286 11.0 200 250 450 1280 2630 3420 5310 V19.0
Fasting Hours 94 59 &21 oo 05 11 34 112 135 154 188 240
Interval (min): BP1-BP2 23 14 623 os 0% 11 15 21 27 a7 47 72
Interval (min): BP2-5F3 20 34 1703 s 08 10 14 18 23 28 35 5.3
Interval (min): exam start—collect 255 10 424 90 127 150 190 240 300 380 435 8620
Interval (hr)- collect—centrifuge 1.2 08 653 03 04 06 08 1.1 16 20 23 44
Interval (hr)- centrifuge—send 89 90 14 03 10 18 35 386 BY 242 282 327
Interval (hr): send—receive 175 71 404 125 133 137 148 161 177 204 231 444

COMSENT-EXAM vas DAY

LEESANbaLaAaRe,

s i e A

CENTRIFUGE-SEND vs DAY

-0

%&gﬁ%%?#@%%«;ﬁ%i%

- s
B T TG e Aa ety

Hours

FadEx imnsii howrs

FASTING HOURS vs DAY

RO SR KSR S8

Mt A S AN AN e

SEND-RECEIVE vs DAY

SESASRS,

CAL e T

T T
N
Ta
(3 (-

TR wE

5

B w

Wnuies

EXAM START-COLLECT vs DAY

PR

Houwrs

A,

L AR AR A

BP1-BP2 vs DAY

SN,

(AN

X axes = Exam date (3242076-7/182018)

a8 95% Confidence Limits

——— 85% Prediction Limits

—— Regrassion

3,888 exams of 3,755 individuals on 496 exam days (324/2016-T/18/2018).

Minutes

COLLECT-CENTRIFUGE vs DAY

B K Lo

Ll DT e e

e

BP2-BP3vs DAY

S Tyt T 0 B,
RSB SO

T W
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Results

ADD HEALTH WAVE V (2076-2078)
I SUMMARY STATISTICS
CARDIOVASCULAR MEASURES

MEAN S0 CV P1 P P10 P25 P50 P75 P90 P93 P93
EBPZ23 (mm Hg) 122 15 12 94 101 105 112 121 131 140 147 1685
DBPZZ {mm Hy) o1 13 59 B84 &6 T2 Y9 BB 93 97 107
PRZ3 (bpm) ™ 12 18 30 57 61 &7 T4 82 90 895 106
sbp23
Qm_ -

Blood pressure: mmHg

pr23

Pulse: beats/min

e CAROLINA = 35% Confidence Limits  ——— 95% Prediction Limits —— Regression

POPULATION 3,888 exams of 3,755 individuals on 496 exam days (3242016-7/182018). TheNational Rongitudinal Study of Adolescent to Adult Health
CENTER ) '
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Results

ADD HEALTH WAVE V (2076-2078)
I SUMMARY STATISTICS
ANTHROPOMETRIC MEASURES

MEAN SD CV P P5 P10 P25 P50 P75 P30 PS5 P95
Amm (cm) 08 53 172 210 240 245 0 305 M0 IS5 M5 450
Heighit {cm) 1896 110 865 1490 145 1570 1620 1895 1770 1830 1870 18930
Wsight (kg) 891 277 3 470 557 600 TOS5 854 1020 1230 1370 1735
Waist {cm) 971 190 1986 630 70O 750 840 950 1080 1230 1320 1520
BT (Rl 2 126 406 184 205 220 248 202 39 N7 4473 398
ARM (cm) vs DAY HEIGHT (cm) vs DAY
= —
s 2 :
- 5 -
£ e -
L e LI mi B o B B e B s o
RN, SN,
WEIGHT (kg) vs DAY WAIST (em) vs DAY EMI vs DAY
E00 1500
7004
2] -,
§ g : =
: i
: o]
. e e e e L e o e e |
04 r “
PR o SERTPSTRTREES AN
1@%2 %%%%b::%% ;;3 ;i f‘gz\ﬁ% Z‘% -g%)? %? %E_Q:%Z%b ))%4:3 %%:Q%?%ﬁ s g g Uy gy Ly U B 0 S, B

| UNC
I IiI X axes = Exam date (32420716-7-182018)
S CAROLINA B 35% Comfidence Limits  ——— 95% Prediction Limits —— Regression ) e a t

POPULATION 3,888 exams of 3,755 individuals on 496 exam days (3242016-7/182018). TheNational Rongitudinal Study of Adolescent to Adult Health
CENTER ) '
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ADD HEALTH WAVE V (2076-2078)

I SUMMARY STATISTICS
SHIPPED BLOOD VOLUMES

MEAN S0 CV P11 P5 P10 P25 P50 P75 P30 P95 P99
Sample volume (mL): 5 TIGER1 38 0F 18.0 18 26 30 35 40 40 45 5.0 5.0
Sample volume (mL): 5 TIGER2 3.8 0F 183 15 25 30 35 40 40 45 45 5.0
Sample volume (mL): 5 LAV KEDTA 47 09 215 10 27 30 40 41 2.0 2.0 52 6.0
Sample volume (mL): 3 LAV KEDTA 29 06 226 10 20 20 25 28 35 35 35 40
Sample volume (mL): 4 PACKED CELLS 47z 09 223 15 28 30 3% 40 2.0 2.0 3.5 6.0
Samale volume (mL): 10 RED PAXGENE BE 0s 6.0 70 &80 BO B3 B89 90 90 9.1 9.3

LATION

Serum #1 - SmL Tiger

Serum #2 - Sml Tiger

EDTA - 5mL LAV

EDTA -3 mL LAY

Packed Cells - 4 mL

= mL

Y axes

;;;;;;;;;;;;;;

a8 95% Confidence Limits

Lﬁ}q’ Q‘} L, ‘a,"‘%z %Q"zqﬁ-} ’é’}‘,

"’@:%z %q’z

X axes = Exam date (3/242016-7/182018)
— Regression
3,617 biood sampile kits from 435 FedEx delivery days (329/2016-7/17/2018).

——— 95% Prediction Limits

% bh}:v%%\} ‘%

3, "’%l’% %,

AN e e e
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ADD HEALTH WAVE V (2076-2078)
I SUMMARY STATISTICS
METABOLIC MEASURES

X axes = Exam date [3242016-7182018)
8 95% Confidance Limits  ——— 95% Prediction Limits
Weookly assays through 7/62018 from 3,479 kits.
HBA1C assays through T/A102018 from 3,479 kits.

MEAN 350 CV P1 F5 P10 P25 P P75 P30 P95 PE9
GLUCOSE (SERLUM) (mgal) 9359 365 389 550 690 Y40 810 830 960 1080 1290 270
HBATC (%) 34 09 166 46 48 49 a0 32 55 37 62 106
TG (mgdal) 1274 922 T23 350 450 520 V0O 1010 1540 2330 2910 5070
TC {mgial) 1805 346 192 1100 1300 1400 1360 1770 2020 2260 2420 2740
HOL-C {mgfdl ) 495 150 302 240 290 330 380 470 580 T0O VO W40
LD -C (mgidl) 1062 306 258 440 600 690 &850 1040 1250 1450 1590 1890
GLUCOSE (Serum) vs DAY HBA1C vs DAY TG vs DAY
. 2
2 E
E g .
: ;
b il =
3 T _I _I LI T T 1T 1771 T 0- T 1T T 17T 17T 1T 1T 17T 1T 17T 17T 17T
TR RARE 0T AAN RS ABBITHASD
e, A S
LDL-C ws DAY
= 304 280
=2 34 2470
E 2. z < o]
B 20 g 2 im0
20017 E
L B} it Q@ 10
5 120 T 5 @9 T
4 pend 40 >
E '4‘:'_ T T T T T T T D - T T T T T T T T T T
B, & by /
. SRR R A, %@%@ S A

— Regression

yAdd Health
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Results

ADD HEALTH WAVE V (2076-2078)

1 SUMMARY STATISTICS
INFLAMMATORY/RENAL MEASURES
MEAN SO CV A PS5 P10 P25 PO FPY5 P30 PSS PSS
HSCRP (mgial) 39 89 22989 02 02 04 o7 17 45 96 159 290
CREATININE {rgidL) 08 04 424 05 08 06 o7 08 048 141 141 13
CYSTATIN-C {mgl) 07 02 339 04 05 0.5 06 0.7 0.8 08 09 1.1
GFR {mL/min.73 nr) 1038 154 148 654 Tid4 B37 W2 1062 1137 1208 1276 1363
G.Fﬁ‘m 1186 157 132 685 901 1006 1115 1202 1281 1351 1401 1493
GFR_ e 1145 157 137 T4T7 897 957 1055 1154 1243 1326 1378 1491
HSCRP vs DAY CREATININE vs DAY CYSTATIN-C vs DAY
28 23
= 244 . i 24+
§ 3 % 20
§ N % ‘E 18
2 £ 5 124
& 04 T
T T T T T T T T T T T T T T - T T T T T T T T T T T T T T 004 T T T T T T T T T T T I T T
R R R N, R R R R, o N R
GFR vs DAY GFRcys vs DAY GFRcre_cys vs DAY
20 20
200
= 180 = <
£ 150 E £
£ . 2 2
£ 12000 £ E
£ g 5
E =y E E
e . - & e
@ 404 i : .o o ]
204
o= T T I T T T T T T T T T T T = I T T Ih T T T T T ‘I T T T T o -I T T T T T T T T -I T T T T
xb"’% Q’ qfﬁfi%f%sz%b % '7‘ s ,ﬁ V"* q?bq“ df‘: ,ﬁ’%ffb?bi‘/\;g’%‘% hb‘%‘% q% %%bﬁbz&bb%ii@;b%

| UNC
I IiI X axes = Exam date (32420716-7-182018)
S CAROLINA B 35% Comfidence Limits  ——— 35% Prediction Limits —— Regression ) e a t

P (3 PU L ATION Monthly assays through 6222018 from 3,311 kits (HSCRP & CYSTATIN-C). The National Tongitudinal Study of Adolescent to Adult Health
CENTER Weakiy assays through 762078 from 3,473 kits (CREATININE).



Quality Control

Threats to Data Quality

o Poorly trained or monitored staff
« Departures from standardized protocol
e Use of heterogeneous, untested equipment
* Reliance on manual processes
e Missing data
« Measurement error

= trend / cyclicity

= digit preference

* |naccuracy
= unreliability

@ UNC Add Health

POPULATION ['he Natio udinal Study of Adoles ) Adult Health
CENTER



Quality Control

Control of Data Quality
o Uniformly train & monitor staff
* Follow standardized protocol
« Use standard, tested equipment
* Automate processes / checks
e Track /reduce missing data

 Track /reduce measurement error
= trend / cyclicity
= digit preference
* |naccuracy
= unreliability

UNC Add Health

PUPILI,'\II(H\‘ ['he Natio udinal Study of Adoles ) Adult Health



Quality Control

Digit Preference

ADD HEALTH WAVE V (2016-2078)
ANTHROPOMETRIC MEASURES

ARM HEIGHT ~ WEIGHT WAIST
T%ﬂﬁ’ fem) cm) fkg) fcm)
N 2% N o4 N % N o5
] 3189 B4% 2879 Te% 1079  29% 3250 86%
1 302 3%
2 242 7%
3 261 To%
4 275 T%
5 624  16% 892 2% 467 13% 535  14%
(5] 263 To%
7 279 %
g 275 T8
] 260 7%

Tofal: 3813 100% 3771 100% 3705 100% 3785 100%

MEASURE k n Chisg p DPS FLAG
WAIST fem) 2 3785 19475 QODO 1T 1
ARM [cm) 2 3813 17255 0000 673 1
HEIGHT (cm) 2 3F7M 10470 000 527 1
WEIGHT (kgl 10 3703 16064 0000 220 1

CAROLINA Chisg = goodnass of fit test stat, whare nfi] = observed cell freg & suminfil’k) = expected coll frag in call [il.
— g 1o k = numbear of possible digits, fe. 0 or 5 for terminal digits of arm, height, and waist; 09 for all others.
(ri(E)lfIEl{ iEg I'TON p = p value, Bon Ferroni-correctad alpha = 0.05/13 = 0.00385. TheNational Rongitudinal Study of Adolescent to Adult Health

—_%
” I ‘ l ] \| C *Sorted from high to fow DPS. DPS = Hense (1331) digit preference score = 100%Chisg/{n*(k-1)))**0.5. Range = 0—100.
il 'Add Health



=

[Hl

S —

UNC

CAROLINA
POPULATION
CENTER

Quality Control

Digit Preference

ADD HEALTH WAVE V (2016-2078)
CARDIOVASCULAR MEASURES

SBPY SBP2 SBR3 DBP1 DBP2 DBF3 PRT PR2 PR3
Terminal  (mmHg)  (mmHg)  (mmHg)  (mmHg)  (mmHg)  (mmHg)  (beatmin) (beatimin)  (bsatimin)
N 9% N % N % N % N % N % N 2% N % N %
0 418 11% 376 10% 436 12% 469 13% 428 12% 444 1% 427 1% 412 1M1% 422 1%
1 351 9% 335 9% 33 9% 332 9% 329 9% 323 9% 338 9% 366 10% 354 10%
2 400 11% 404 119% 383 10% 410 11% 423 1% 409 11% 412 1% 380 10% 403 1%
3 3/3 10% 333 9% 357 10% 409 11% 350 9% 386 10% 360 10% 347 9% 337 9%
4 351 10% 398 11%  3B9 10% 356 0% 404 11% 360D 10% 391 11% 345 9% 426 11%
5 350 9% 366 10% 3BS 10% 348 9% 334 9% 342 9% 3 9% 392 MNM% 326 9%
] 372 10% 355 10% 349 9% 333 9% 395 1% 377 10% 357 0% 368 10% 360 10%
7 350 9% 370 10% 340 9% 339 9% 330 10% 333 9% 323 O% 347 O% 369 10%
8 395 1% 425 11% 407 1% 378 10% 358 10% 409 119% 382 10% 389 10% 372 10%
g 380 10% 357 10% 336 9% 348 9% 338 9% 330 9% 359 10% 373 10% 344 9%
Toial: 3720 100% 3719 100% 3713 100% 3720 100% 3719 100% 3713 100% 3720 100% 3719 100% 3713 100%
MEASURE k n ChiSy p DPS FLAG

SBP3 (mmHg) 10 3713 287 0001 29

SBPZ2 immHg) 10 3719 214 001 25

SBPY (mmHg) 10 3720 139 0125 20

08P (mmHg) 10 3720 483 0000 38

DBP3(mmHg) 10 3713 400 0000 35

DBP2 (mmHg) 10 3719 338 0000 32

PR3 (beatimin) 10 3713 298 0001 30

PR (beattmin) 10 3720 273 0001 29

PR2 (beatimin) 10 3719 118 0225 19

*Sorted from high to low DPS, DPS = Hense (1237) digit prefarence score = 00 Chisgin*(k-1)))**0.5. Range = 0—100.

Chisg = goodnass of fit test stat, whare nfi] = observed cell freg & suminfil’k) = expected coll frag in call [il.
k = numbear of possible digits, fe. 0 or 5 for terminal digits of arm, height, and waist; 09 for all others.

p = p vaiue, Bon Farroni-comectad alpha = 0,053 = 0.00385.

'$Add Health

The WNational Bongitudinal Study of Adolescent to Adult Health
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Quality Control

Inaccuracy

Race / Glucose Cystatin C
Ethnicity Sex Sub-Study” Sub-Study’
White Male 12 12

Female 12 12

Black Male 12 12

Female 12 12

Hispanic Male 12 12
Female 12 12

Other Male 12 12
Female 12 12

Total 96 96

*Involves collecting an extra (NaFl/KOx) tube of blood @ the same exam for a different glucose assay.

Includes race/ethnicity-sex strata of 12 participants = 4 normal glucose + 4 pre-diabetes + 4 diabetes.
tInvolves measuring cystatin c using a new calibration assay. Includes race/ethnicity-sex strata of 12
participants = 4 + 4 + 4 with cystatin ¢ < 0.6, 0.6-0.7,and > 0.7 mg/L.

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health
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Quality Control

Inaccuracy

ADD HEALTH WAVE V (2016-2078)
GLUCOSE SUB-STUDY

PARTICIPANT CHARACTERISTICS IDENTICAL-AXIS SCATTERPLOT
Deming Regression: GLUCOSE (SERUM)ws GLUCOSE (MAFL)

Charactenstic N % ¥=-2540+X" 1034
Female 43 B2% Slope CE (0882, 1.088)
o ) ) ) Intercept CI: (-7.773, 2.674)
RaceEthnicity: Non-Hispanic White 25 36% 580
Nan-Hispanic Black 14 20%
Hispanic 9 13%
Other 21 30% . 450
=
Wave IV HBATC: Novmal (<5.7%) 29 42% a
Pre-Diabefic (5.7-6.4%) 23 3% ﬁ
Diabetic (>=5.5%) 17 25% w
. . 8 Reference line = 1:1, i.e. 45°
Filat Study Participant 21 0% & 250 4
>
With both a 5 Gray NAFLKOX & an 8.5 Tiger 69 1009% EI
BIAS 50 @2
I I I I
GLUCOSE GLUCOSE =50 250 450 530
N (SERL NAFL) |BIAS) BIAS % Cll REB %8lAS—=0 P
{ M { l l (59 ) GLUCOSE (MAFL)
69 1095 1083 35 11 (D325 10 100% 0113

Cystatin C sub-study is pending

'$Add Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Quality Control

Unreliability

Intra-Individual

Race / Variation
Ethnicity Sex Sub-Study”
White Male 12
Female 12
Black Male 12
Female 12
Hispanic Male 12
Female 12
Other Male 12
Female 12
Total 96

*Involves examining a participants 2x, 1-3 weeks apart, on ~ same day
of week @ same time of day.

@ UNC yAdd Health

POPULATION TheWational Bongitudinal Study of Adolescent to Adult Health
CENTER



Quality Contro

Unreliability

ADD HEALTH WAVE V (2016-2078)
INTRA-INDIVIDUAL VARIATION STUDY

PARTICIPANT CHARACTERISTICS RELIABILITY
Characteristic N %8 MEASURE N JCC (95% Cl) MOC MDD UNIT
FEMALE M 50% SBP23 107 072 (063,081) M 2 mmHg
RACEETHNICITY: NON-HISPANIC WHITE 37  35% DBPZ3 107 071 (0.62,0.80) 16 2 mmHg
NON-HISPANIC BLACK 25 23% PR23 107 074 (0650.82) 16 2 bpm
HISPANIC 3 1% Arm 107 086 (0582091) 492 078 om
OTHER 2 M% Height 105 094 (092095) 715 175 om
FILOT STULY PARTICIPANT 5 5% Weight 105 1 (1.00100) 284 443 kg
WITHBOTH A vl & w2 107 100% Waist 104 096 (094,057) 1082 307 cm
SAME DAY OF WEEK @ v1 & v2 55 % BMI 105 0,98 (0.96,0.99) 29 13 kg/m?
SAME FIELD EXAMINER @ v1 & v2 106 99% GLUCOSE 98 094 (091095) H T mgidL
FASTING ==8hr @ v1 &v2 83 T8% HBA1C 95 099 (0991.00) 03 02 %
FASTING =9 hr @ v1 & v2 80 T5% TG 95 063 (051075) 172 16 magidL
ALL ADDHEALTH EQUIPMENT @ v1 &v2 103 9%6% TC 98 088 (0DB830592) 34 6 mg/dL
ALL PREFERRED UNITS @ v1 & v2 101 M% HOL-C 98 095 (093057) 10 3 mgidL
LoLC 98 086 (0.81,081) 30 5 mgidL
HSCRP 85 0D&3 (07E089) 52 07 modl
BETWEEN-VISIT DIFFERENCES CREATIMINE 95 094 (0.92055) 01 0 magidL
MEASURE Noowl V2D D [(95%CD PE %0D~=0 P
Wizt Day (1-366) 107 1246 1379 140 140 (12961513) 107 100% O.000
Exam Start Time (hour 0-23) 107 98 96 13 01 (052033 131  95% 0657
Fasting Hours 02 132 112 37 -20 (-319-0588) 308 96% 0004
m | UNC
1] Ereenh /Add Health
POPULATION The National Bongitudinal Study of Adolescent to Adult Health

CENTER



Quality Control

Summary
* High to date!
o Still some room for improvement
e To that end, we are
= targeting the problems | highlighted

* intervening to attenuate them
* monitoring intervention effects

l'jl. UNC yAdd Health

POPULATION I'he National Tongitudinal Study of Adolescent to Adult Health
CENTER



BIRTH RECORDS

| UNC ®/Add Health

POPULATION TheWNational Bongitudinal Study of Adolescent to Adult Health
CENTER



Birth Records

Significance

Perinatal Data as...
e Qutcomes

e Predictors

CENTER

'‘Add Health
TheNational Rongitudinal Study of Adolescent to Adult Health



Birth Records

Goals
Adult Records Child Records
8 states e [ States
¢« 19/4-1983 e 1988 — present
* 6,000+ records « 5,000+ records

| UNC
Ll | S »
— CAROLINA
POPULATION T'he Wational Rongitudinal Study of Adolescent to Adult Health
CENTER
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Summary of Available Information on State-Level Birth Records, 1974-1983

Birth outcomes

Birth weight
Gestation length
Apgar (5-minute)

Infant characteristics

Infant sex

Birth order (singleton; 1st twin; 2nd twin; etc.)

Pregnancy characteristics / hx

Plurality

Month prenatal care began
Total number of prenatal visits
Date of last live birth

Medical risk factors (e.g., gestational diabetes)?

Complications related to pregnancy
Total live births now living/now dead

Delivery characteristics
Labor/delivery complications
Hospital size (e.g., < 20 beds; 100+ beds; etc)
Birth attendant (physician; midwife; etc)

Parents’ characteristics

Mother’s and father’s age
Mother’s and father’s race
Marital status

Mother’s and father’s education (years)
Mother’s and father’s state/country of birth

Personal identifiers for linking

Child's date of birth (mmddyy)

Child’s first, middle, last name

Mother’'s maiden name (first, middle, last)
Mother’'s complete residence address

Father’s first, middle, last name



Survelllance of Chronic Disease Events

Add Health Design
« Nationally representative

" region
= population density
= school size / type
= ethnicity
e School-based sample, students grades 7-12 (n=20,745)
= 80 high schools
= 52 feeder schools

* Longitudinal

T'he Natio udinal Study of Adoles o Adult Health

Wave Years Mode Response Rate Age (yr)
I ‘94-'95  in-school & in-home 79%
I ‘96 in-home 88% y12-20
11 ‘01-'02 in-home 77% 18-26
v ‘07-09 in-home 80% 24-32
'16-'18 mixed 32-42
—_N
1Ll CI ]C #Add Health



Survelllance of Chronic Disease Events
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Risk Factor Distributions @ Wave IV

40 -
30 -
35 - I~ -
L SN 25
30 - K Add Health Wave IV (2008) Fd Add Health Wave IV (2008)
25 | of N 020w NHANES (2007-2008) 20 | A A N NHANES (2007-2008)
g -
220 215
15 -
10
10 -
5 - 51 -
0 T : . . . T ; ; ) 0 . . . . . . . .
20 25 30 35 40 45 50 55 =55 75 85 95 105 115 125 135 =135
Body Mass Index (kg/m?) Waist Circumference (cm)
2 A 3
LR
/1
\
2| |! 1 Add Health Wave IV (2008) 2 Add Health Wave IV (2008)
NHANES (2007-2008) | 1 [V | =——— NHANES (2007-2008)
2z z
23 | 2y |
2 a
z =l
= | ‘\.___ L [ P
T T T T T T T T T
50 100 . 150 200 250 0 50 100 150
Systolic Blood Pressure (mm Hg) Diastolic Blood Pressure (mm Hg)
fy [Ts]
'Q'_ ' 7
= Y
(B
i
el [
< B |
= P Add Health Wave IV (2008)
B N NHANES (2007-2008) Add Health Wave IV (2008)
k=8 ! NHANES (2007-2008)
1
1
- 1
=
o
T T T T
50 100 150 200 T é 1\0
Glucose (mg/dl) HbA1E (%)

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health
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Survelllance of Chronic Disease Events

Poorly-Identified Cases +

Add Health Cohort
¥

F Y

MOC Investigation

RTI Tracing

Deceased or Unlocatable

v

MOC Screening

(@)

Surveillance Infrastructure @ Wave V

Trace,
——————————————————————————————— ! Well-ldenal'ﬁed Cases Screen
Unmatched Cases <+ E NDI Matching & Match
; ¥
------------------------------ ! Matched Cases (1:1+)
Low-Scoring Cases + i CPC Scoring
| v
""""""""""""""" Matched Cases (1:1)
v v v v v v v
Cohort History Obituary Death Certificate Healthcare Provider Q Coroner/ME Report Next-of-Kin Interview Hospital Records
(All Deaths) (All Deaths) (All Deaths) (Deaths w/ HCP) (Majority of Deaths) (Out-of-Hospital Deaths) (In-Hospital Deaths) Investigate
& Abstract
MOC Abstraction
1 =
[ MD #1 Review, Initial Classification | [ MD #2 Review, Initial Classification
v v
CVD Outcomes CVD Qutcomes -
Review,
Causes of Death Causes Tc Death = Classify &
»  MDAdjudication |« Adjudicate

[ ] | JC Final Classification of I I ]
CAROLINA CVD Outcomes and - 'Add ealt
POPULATION Causes of Death TheNational Rongitudinal Study of Adolescent to Adult Health

CENTER



Survelllance of Chronic Disease Events

CAROLINA
POPULATION
CENTER

@l | UNC

Component Progress:. Tracing, Screening & Matching

Add Healih Cohort =
Alive - I RTI Tiacing |
| MOC Inv‘estigation \ Deceased olUnlocatable @
F'c:orl!,r-ldenltified Cases MOC Srireening | Trace,
——————————————————————————————— Well-ldentified Cases | . Screen
Unmatched Cases “ I NDI M:tching | & Match
i ------------------------------ Matched Cases (1:1+)
Low-Scoring Cases o I CPC Scoring |
beoeeeee Matched Cases (1:1) -
Case Status Wave Il Wave IV Wave V Total
Deceased or Unlocatable 96 131 168 395
Well-Identified (sent to NDI) 96 131 150* 377
Matched (1:1) 84 (88%) 118 (90%) 140 (93%) 342 (91%)

*Eighteen recently identified cases are pending NDI submission.

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Geographic Distribution of U.S. Deaths

AAAAAAAA
PPPPPPPPPP
EEEEEE

The WNational Tongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Temporal Distribution of Deaths*

| UNC

S —

CAROLINA
POPULATION
CENTER

Number of Deaths

25

20

15

10

.o
""""
....
oo
eee®
----
.o

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013
Year

*Includes 325 NDI matches; 9 international or recent, but obituary / death certificate-
confirmed deaths; and 10 deaths pending NDI submission.

2015

yAdd Health

The WNational Bongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Demographic Distribution of All Deaths

Characteristic Mean (Range) or %
Age, years 26.9 (22-39)
Female 33%
Race/ethnicity EA 53%

AA 23%

HL 9%

A/PI 3%

Al/AN 2%

O/M 10%

by 'Add Health

TheNational Rongitudinal Study of Adolescent to Adult Health
CENTER



Survelllance of Chronic Disease Events

Component Progress: Investigation & Abstraction

i UNC

——

CAROLINA
POPULATION
CENTER

Matched Cases (1:1)

Investigate

+ ) + ! ¥ ! )
Cohort History Obituary Death Certificate Healthcare Provider Q Coroner/ME Report Next-of-Kin Interview Haospital Records
(All Deaths) (All Deaths) (All Deaths) (Deaths w/ HCP) (Majority of Deaths) (Out-of-Hospital Deaths) (In-Hospital Deaths)

*Includes U.S. states, U.S.
27 (73%) are with “closed”

g

| MOC Abstraction

& Abstract

Execution of Add Health-State* Agreements to Provide Death Certificates

40 4

35 4

30

25 4

20 1

Number

15 4

10 4

r 100%

F 90%

F 80%

F 70%

F 60%

F 50%

Percent!

F 40%

F 30%

F 20%

F 10%

0%

02/01/16

03/01/16
04/01/16
05/01/16
06/01/16
07/01/16 1

08/01/16 1

v W W W
o2 g2
=N A = o
e 2 2 2
Q o —~ o
(=T |

Date

01/01/17 1

02/01/17 -

03/01/17 -

04/01/17 -

05/01/17

06/01/17

07/01/17 1

08/01/17 -

09/01/17

Army, U.S. Marines & Mexico. tDenominator = states with an Add Health decedent. Of 37 agreements,
record states that required Vital Records / Statistics IRB reviews. Agreement duration range: 1-5 years.

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events
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Obituaries” Death Certificates’
assees) | 1003
% I B'D% E B Eﬂ% E
S ~ 60% - R0 g_
g ~ 40% E - 40% g
- I 5
0% .= -20%
| I I I I I a U% - ﬂ%
0 200 400 600 B00 1000 0 200 400 600 800 1000
Days Days
N decedants=364 n decedenis=364
CME Autopsy Reportst Hospital Records®
- 80% - 80%
3 g
L 60% B -60% &
a2
-40% < - 40% §
G
- 20% .o - 20% g
| s - 0%

0 200 400 &00 800 1000
Days
n autopsied & CME case decedents=187

0 200 400 s00 800 1000
Days
n decedenis=153

*Not published for all deaths. tNot releasable for 2 (<1%) of 364 deaths. fNot releasable for 52 (28%) of 187 deaths. §Unavailable for 45
(29%) and 26 (17%) of 153 deaths either purged or without consent/authorization.

Component Progress: Investigation & Abstraction

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Surveillance Data Quality Control

Median (Range) Item-Specific Agreement

Abstraction Form Agreement K*

Obituary 0.86 (0.84-0.89) 0.83 (0.80-0.86)
Coroner/Medical Examiner Report  0.90 (0.87-0.93) 0.86 (0.83-0.90)
Death Certificate 0.93 (0.92-0.95) 0.92 (0.90-0.94)

*Prevalence & bias-adjusted kappa coefficient

@ UNC yAdd Health

POPULATION TheWational Bongitudinal Study of Adolescent to Adult Health
CENTER



Survelllance of Chronic Disease Events
Manner & Underlying Cause of NDI-Matched Deaths

Manner* % Underlying Cause* %
Accidental 42.9 Motor Vehicle Accident 24.3
Natural 27.2 Suicide 13.8
Suicide 14.6 Accidental Drug Intoxication  12.0
Homicide 12.7 Cardiovascular Disease 11.1
Unidentified 2.6 Homicide 9.8
*From death certificate Cancer 6.5
Infectious Disease 6.2
Other Accident 4.9

@l | UNC

CAROLINA
POPULATION
CENTER

*From ICD codes (NDI)

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Component Progress: Review, Classification & Adjudication

CENTER

MOC Abstraction / Redaction

[ MD #1 Review, Initial Classification |

CVD Qutcomes

Causes of Death

[ MD #2 Review, Initial Classification |

CVD Outcomes

Causes of Death

In Progress!

(3)

Review,
= Classify &
Adjudicate

yAdd Health

TheNational Rongitudinal Study of Adolescent to Adult Health



Survelllance of Chronic Disease Events

Summary
Death & CVD Outcome Surveillance ongoing in this

= Nationally representative
= School-based
* Longitudinal
» Study of adolescence to mid-adulthood
o 364 deaths identified
* Most successfully investigated
* Preliminarily, > 25% due to natural causes
* Review, classification & adjudication in progress

e Stay tuned re data access!

Add Health

T'he Natio udinal Study of Adoles ) Adult Health
CENTER



Wave V Biology Project

Importance of Biological Data

 One of Add Health’'s main strengths is its data
= rich, high-quality
= npationally representative & longitudinal
= individual, multi-contextual and biological
« Collectively, the data constitute a valuable resource

 The resource can be leveraged toward understanding population health

T'he Natio udinal Study of Adoles ) Adult Health

1Ll UNC Add Health



	Slide Number 1
	Wave V Biology Project
	Add Health Choice of Biological Data
	Types of Measures
	Add Health Biological Content �Across Waves I–V
	Measures & Classifications
	Wave V Biomarkers that Approximate Clinical Values
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Field Operations
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Tablet Data Collection for Wave V Bio-visit
	Wave V Biomarkers �Cardiovascular Data Collection Protocol
	Wave V Biomarkers �Anthropometric Data Collection Protocol
	Slide Number 25
	Slide Number 26
	Venous Whole Blood Collection
	Slide Number 28
	Where Are We Today with Bio-Visits?
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64

