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Self-study from KKU

PHKKY ')
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DOCTOR OF PHILOSOPHY PROGRAM IN EPIDEMIOLOGY AND BIOSTATISTICS

(INTERNATIONAL PROGRAM)

Evaluation of Cancer and Chronic Disease Screening

June 2013

Professor Hsiu-Hsi Chen and
Taiwanese DHCG Group: Dr. Sam Li-Sheng Chen,
Dr. Amy Ming-Fang Yen, , Dr. Sherry Yueh-Hsia Chiu,

Dr. Jean Ching-Yuan Fann, Dr. Wendy Yi-Ying Wu

Schedule: 27" June - 27 July

Program:

Module 1 (8:30am-12:00am, 27" Jun)
Basic Concept of Cancer and Chronic Discase Screening (2.5 hours)
Computer Practice of Data Analysis on Cancer and Chronic Disease Screeaing

(1 hour)

Module 2 (13:00pm-17:00pm, 27" Jun)
Study Design for Evaluation of Disease Screening-Experimental Design (3 bours)
Computer Practice of Evaluation for Randomized Controlled Trial of Screening

(1 hour)

Module 3 (8:302m-12:00am, 28" Jun)
Study Design for Evaluation of Discase Screening- Quasi-experimental Design

(2.5 hours)

Computer Practice of Evaluation for Service Screening Program (1 hour)

Module 4 (13:00pm-17:00pm, 28" Jun), (8:30am-12:00am, 1* Jul)
Temporal Natural History Model in Cancer and Chronic Discase Screening (6.5
hours)

Computer Practice of Temporal Natural History Model (1 howr)

Module 5 (13:00pm-17:00pm, 1¥ Jul)
Bias Adjustment in Cancer and Chronic Disease Screening (3 hours)

Computer Practice of Data Analysis on Bias Adjustment in Screening (1 hour)

Module 6 (8:30pm-15:00pm, 2** Jul)
Cost-effectiveness Analysis of Screening Program (5.5 howrs)

Computer Practice of Cost-effectiveness Analysis of Screening Program (1 hour)

Mass Screening

Target Population

First Screen

Invitee

RFy ()

Symptomatic?

Screening
Finding for
Screenees

(Clinically Detected)
e Prevalent Case, SD,
B (Screen Detected)
ted)

11
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Log into your edX Account
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Course Updates & News

AUGUST 27, 2013

Congratulations. evervone! We've come a long wav together. and | hope vou've enjoyed 2X as much as |

BerkeleyX Course Completed - Aug 27, 2013X ks th | heck
. ¢ ox asks that you please chec
Stat2.3x Introduction to Statistics: would like it to appear on the
Inference
Final course details are being wrapped up at this time. Your final standing will be available shortly. t WI" be sent (by email) to
ourses comprises Stat 2X. |
S — mewhat non-standard still. But
leyX are paying to the students
HarvardX Course Starts - Oct 14, 2013
HSPH-HMS214x Fundamentals of Clinical
Trials

Unregister

14
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SticiGui Hypothesis T

Chapter 2

Hypothesis Testing: Doe:
the Result:

An important branch of Statistics, Statistical Decisior
of making decisions—such as choosing between twc
world—on the basis of uncertain data. In CHapTER 19
treated the "Let's Make a Deal" problem as a decisio
hypothesis that switching one's guess of which door
chance of winning, and the hypothesis that switching
to the chance of winning. We saw that there were twi
deciding that switching was better when in fact it was

This chapter discusses rules for deciding between cc
of data that have a random component (such as dra\
competing hypotheses are called the NULL HYPOTHESI
The rules are called HYPOTHESIS TESTS or hypothesis i
null hypothesis is that something is not present, that
there is no difference between two PARAMETERS. Typi
that some effect is present, that a treatment has an €
differ. The main requirement of the null hypothesis is
compute the probability that the test rejects the null
hypothesis is true. That probability is called the sianil
doubt, choose the simpler of the hypotheses to be th
lead to easier computations.)

e two types of error are as follows:

¢ Rejecting a true null hypothesis. This is called ¢
language, a Type | error is a false alarm.
e Failing to reject a false null hypothesis. This is ¢

Controlling the chances of these two kinds of error is

Chapter 30

Approximate Hypothesis Tests: the z Test

This chapter presents tv
equals a particular value
the ztest and the t test.
approximations to the pr
HYPOTHESIS, SO their SIGN
sample size is reasonak
has a nearly normal dist
significance levels of the
conditions are not met, 1
substantially from their r
APPROXIMATION; the t tesi
probability histograms b
the deep connection bet
how to compute approxi
normal populations usin

In CHAPTER 29, TEsTING E
equality of two percenta
POPULATIONS. The origin:
independent SAMPLE PER

means are equal is true,

addition, the samPLE size
pooled BOOTSTRAP estim

where ¢ is the pooled s:
=€) under the null hypott

and the t Test
Chapter 31

The Multinomial Distribution and the Chi-
Squared Test for Goodness of Fit

CHAPTER 27, HypoTHEsIs TEsTING: Does CHANCE ExpLAIN THE REsuLTs?, presented hypothesis
tests in a general setting. CHapTeER 29, TesTING EquaLTy oF Two PERCENTAGES, presented
exact and approximate hypothesis testing procedures for population percentages.
CHapTer 30, ApprOXIMATE HyPoTHESIS TESTS: THE Z TEST AND THE T TEST, presented
approximate tests of hypotheses about population means. All the examples of hypothesis
testing so far have involved counts of outcomes that are dichotomous (categorical data
with only two categories—good and bad—or quantitative data that have only two possible
values—0 and 1), or have involved quantitative data. This chapter presents hypothesis
tests and approximate hypothesis tests for probability models of caTEGORICAL DATA. Along
the way, it introduces joint probability distributions and the chi-square curve, which
approximates the probability histogram of a random variable introduced in the chapter, the
chi-square statistic.

The Multinomial Distribution

The multinomial probability distribution is a probability model for random categorical data:
If each of nindependent trials can result in any of k possible types of outcome, and the
probability that the outcome is of a given type is the same in every trial, the numbers of
outcomes of each of the k types have a multinomial joint probability distribution. This
section develops the multinomial distribution; later in the chapter we develop hypothesis
tests that a given multinomial model is correct, using the observed counts of data in each
of the categories.

Suppose we have an experiment that will produce cATEGORICAL DATA: The outcome can
fall in any of k categories, where k> 1 is known. Let p; be the probability that the outcome

is in category i, for i=1, 2, ..., k. (We assume that the categories are pisJOINT—a given
outcome cannot be in more than one category—and exHAusTIVE—each datum must fall in
some category. That is, each datum must be in one and only one of the k categories. It
follows that py + py + ... + py = 100%.)

For example, consider rolling a fair die. The side that lands on top can be in any of six
categories: 1, 2, ..., 6, according to the number of spots it has. The corresponding
category probabilities are

p1=ps=..=pg=1/6.



I1) Progression of research :

Allergy
Diagnosis by nasal > * Peak nasal inspiratory
challenge flow rate
Diagnosis by skin test * Diagnostic Value of
| > intradermal skin test in
allergy

* Pulmonary function test

Comorbidity of aIIerglc in Allergic Rhinitis

rhinitis p

 Randomized-controlled
trial allergen injection
| > immunotherapy

Treatment : Curative
options

16



I1) Progression of research projects

* Peak nasal inspiratory flow rate
* Pulmonary function test in Allergic Rhinitis

* Diagnostic Value of intradermal skin test in
allergy (on-going and in process of recruitment)

 Randomized-controlled trial allergen injection
immunotherapy (granted from NRCT 2%. and will
start in Jan2014

17



Peak nasal Inspiratory Flow:
Normative value for Asian Ethnic

18



Introduction (I)
- Nasal obstruction : one of the most common
complaints/symptoms
- Determination of airtlow : Essential parameter
of nasal provocation test (NPT)
- “Objective” measurement of nasal airflow is

mandatory factor for NPT

19



Introduction (lI)

e Quantitative evaluation of nasal obstruction :

Rhinomanometer (RMM)

And Acoustic Rhinometer (ARM)




Nasal @y Resistance in Asvmptomatic @opuhﬁon

T Chaweewan Bunoag, M.D.*
Perapun Jarconcharsri, M.D.*

Nasal Mrway lesistancs =

Sirrm Hosp Gaa Asvmptomate Thad Populanon
Vel 47 No 2 Acgust 1™ Chawsewan Duronag »t al
Before
NAR After decongestant
decongestant

R, side 0.45 + 0.21 0.33 + 0.14 Pa/cc/sec

L. side 0.51 + 0.31 0.34 + 0.26 Pa/cc/sec
Total 0.22 + 0.10 0.15 + 0.06 Pa/cc/sec

21
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@ustic rhinometry of Asian noses >

Pongsakom Tantilipikorn, M.D., Perapun Jareoncharsri, M.D., Siripom Vorapraycon, M.Sc.,
Chaweewan Bunnag, M D., Peter A, Clemment, M.D. Ph.D.

Table 3 Acoustic rhinometry of 135 healthy Thal adults Comparison between male and female subjects

Before Decongestion After Decongestion
Male Subjects Female Subjects Male Subjects Female Subjects
(n= 38) n=97) (x = 38) x =97)
MCA (cm”) 056 = Q15 055 =013 049 = 0.17* 052 =0.12*
(22.2% Increase) (1.7 Increase)
Distance (cm) 199 = Q&7 1.3 = 0.51* 155 = O.BE** 131 = Qe5***
NV (ecm®) 78 =072 36l = Q&5 4.50 = O.B4*™ 405 = DeB**
(19.1% Increase) (12.5% Increass)

Distance, "p = 0.000; MCA; *p = 0.026; NV, **p = 0.002; ***p = 0012
MCA = vanimal crosscectional aree; NV = nasal solum,

22




Introduction (ll1)

Both RMM and ARM are relatively expensive, cmplex to

Decor
Exspiration left Test

400

use and time-consuming.

PR

Require experience technician

- ution
the mucosa

Exspiration right Inspiration left

flow meter (PNIF)

The patient sniff air through the nose and the peg= s \
flow is recorded by a cursor

|
S




Introduction

Peak nasal inspiratory flow measurement:
an investigation in children

C.A.J. Prescott*, K.E. Prescott

artment of Otolaryngology, The University of Cape Town, The Red Cross War Memorial Children’s
Hospital, Klipfontein Road, Rondebosch, 7700 Cape Town, South Africa

AGE vs FLOW

Flow (I/mun)

100

80

80

«0 I

20 4

o ——— - - — - - Y —
o 1 2 3 " LY . 4 s

Age (Years)

e Prescott CAJ and Prescott KE in 1995 studied the values
for PNIF in normal children of South Africa : MEAN PNIF
= 80 L/min at 8 years-old 24



Introduction

Peak nasal inspiratory flow; normal range in adult Rhinology, 44, 32-35, 2006
population*

Giancarlo Ottavianol’z, Glenis K. Scaddingz, Stuart Coles3, Valerie J. Lund®

Tabie 1. Mean PNIF vaiues at each atlempl in maies ana remales.

Maies 1n=0)) femate 1n="77)
Variable Mean SD Mean SD
Age 43.3 22:1 40.2 18.6
Height 172.6 7.4 161.5 8.7
PNIF1 126.3 46.5 104.5 35.2
PNIF2 142 46.8 119.5 36.6
PNIF3 143 48.6 1219 36

* Giancarlo Ottaviano ; London, U K, to establish baseline normal

values from 137 adult SUbjECtS. 25



Objective

Primary objective :

to establish normative PNIF data for a healthy Thai
adults population and imply those value as a

reference for Asian Ethnic
Secondary objective :

— Determine association PNIF values with age, height,

weight and sex in adults

— Comparison of PNIF by using Rhinomanometry

(RMM) as the reference tests 20



Study design

* Descriptive study
e Study population: Healthy Thai volunteers

n = [za/2SD/d]?
a = chance of type | error = 0.05 (2-sided), z0.025 = 1.96

SD = standard deviation of maximum PNIF in normal pop. = 50
D = Error of the estimation of mean of PNIF = 10

n = [1.96(50)/10]2 = 96.04 = 97

Giancarlo Ot't%\7/iano



Inclusion Criteria

Age>15 years and Age <70 years
No symptom of nasal congestion

No history of asthma, rhinitis

No structural abnormalities of nasal cavities

28



Exclusion Criteria

Previous surgery to the nose and paranasal sinuses

Take inhale nasal corticosteroid within 2 weeks or

oral corticosteroid within 1 week
Take nasal decongestant within 1 day

Smoking

29



Material and methods

* One hundred and eighty subjects were tested for
normative value of PNIF

* Three satisfactory maximal inspirations were
obtained and the highest of the three results was
taken as the PNIF

* For the first one hundred subjects, after PNIF was
tested, RMM was tested to determined the
correlation between two tests.

30



Research Study Design

PNIF x3
Subject#1-100

p.
PNIF x3
Subject#100-180

/)
%

Subject #1-100

Proceed for RMM test

3



Results

Table 1 : Subjects demographic data. (N=180)

Age (Yr)

Height (cm)

Weight (kg)

BMI

39.18114.04 38.74+13.53 38.94%£13.73
169.18+6.06 157.69%5.73 162.93+8.21
71.32+13.48 53.92+10.59 61.85+14.78
24.91+4.51 21.71+4.28 23.1614.66

32



Table 2: Peak nasal inspiratory flow rate (PNIF , L/sec) of male &
female subject (N=180)

Female

(n=98)
PNIF1 119.33+33.13 82.96+23.99
PNIF2 129.45+36.12 85.38+27.81
PNIF3 132.07+37.89 91.60+30.42

NIF max 139.02+37.62  97.11%27.13 <o.0001>




Table 3: Peak nasal inspiratory flow rate (PNIF) & associated factors

(N=180)
I R
I p

Age 0.37

Weight 0.85

Height 0.61

BMI 0.96

Sex 0.55 <0.001

34



Table 4: Peak nasal inspiratory flow rate (PNIF) and
Rhinomanometry values. (N=100)

r p
Alrway -0.27 0.0075
resistance

Nasal Flow 0.26 0.0094

Rate

35



Table 5: Nasal airway resistance value by
rhinomanometry (RMIM), (N=100)

Before After

Right Side 0.44+0.26 0.29+0.16

Left Side 0.45+0.24 0.30+0.19

otal 0.20+0.10 0.14+0.06

36



Disscussion

Mean PNIF Male Female
(L/min)

Gaincarlo et al
143+48.6 121.94+36

This study
139.02+37.62 97.11+27.13

Gaincarlo et al, were produced relating PNIF to age, sex, and
height, In this study was showed correlating PNIF to sex.

PNIF is a cheap, simple, easy to performed method to assess nasal
patency with hygienic advantages over expiratory flow device




Plan for the second trimester

Submit the first article of PNIF

Analyze the data of Pulmonary function test

iIn AR

Complete recruitment of the subject in the

project intradermal test

Start the multicenter trial of immunotherapy

38



Sriraf Hospital



Prevalence study of Pulmonary
function test in Allergic Rhinitis




Introduction
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Chronic Asthma
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Linkage of upper airway and lower airway

- Anatomic
- Pathophysiologic
- Natural course of disease: “Allergic March” (Allergic Rhinitis
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A study of pulmonary function ( FEV,)
in allergic rhinitis patients



Introduction

Individuals with AR Show >3-Fold
Increased Risk of Developing New

Onset Asthma
23-Year Follow-Up Study
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* 80% of asthma patients = allergic rhinitis
* 35-40% of allergic rhinitis patients = asthma

Guerra S. Rhinitis as an independent risk factor for adult-onset asthma. Journal of Allergy and Clinical
Immunology - Volume 109, Issue 3 (March 2002)



Introduction : Spirometry

Test of pulmonary function * Values depend on : Race,
Force expiratory volume in one  S€X, Age, Height
* FEV, predicts asthmatic

Evaluation of reversible airflow  condition
obstruction
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Fig. 2. The forced expiratory volume (FEV ) is the volume of air that can be expired in the first
second of a forced maximal expiration, FVC, forced vital capacity,
Gold W, et al. Pulmonary tunction testing.
Murray & Nadel’s textbook of respiratory medicine, vol. 1. 4th edition.
Philadelphia: Elsevier Saunders; 2005. p. 671-733.



Objective

@ Study of pulmonary function (esp FEV1 value)
in Allergic Rhinitis (AR) Patients; and compares
with the normative value of Thai Chest society

Study design and Research questions

@ Descriptive
@ Correlation study

A study of pulmonary function ( FEV,)
in allergic rhinitis patients
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0060 | Data Editor (Browse) - PFT June19 2013.dta

amornrat

name sex age_gr age BW Ht_gr Ht age_durati~1l age_duration age_onset  severity
132 pakinee 2 2 32 55 2 161 1 3 30 4
133 payao 2 2 33 67 2 158 4 16 17 4
134 pimporn 2 4 53 84 2 163 6 30 20 4
135  pornsumon 2 3 46 72 2 163 5 22 25 4
136 rukkana 2 2 35 50 4 185 1 1 29 4
137 rungnapa 2 2 30 51 2 162 3 14 16 4
138 siriwat 1 2 39 51 1 150 1 1 39 1
139 somchai 1 3 48 90 1 153 1 47 1
140 suchana 2 2 32 43 2 156 2 10 20 4
141 tammanat 1 3 41 53 3 172 1 37 1
142 tanaporn 2 3 42 62 2 160 2 8 31 4
143 wannapa 2 4 50 62 3 167 4 20 24 2
144 watid 1 2 37 64 3 170 7 31 6 4
145  weeraporn 1 2 39 100 4 180 1 35 2
146  wichuporn 2 2 39 65 1 150 2 6 32 1
147 wirapa 2 2 39 59 2 162 4 20 25 3
148 suttipun 1 3 40 66 2 160 6 30 10 1
149 patcharee 2 2 36 54 1 150 6 26 10 1
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Crosstab

four_fevl_pchgandFEF2575_
pchgFEF2575

.00 1.00 Total
severity mild intermittent Count 16 22 38
% within severity 42.1% 57.9% 100.0%
% within 28.1% 22.9% 24.8%
four_fevl_pchgand
FEF2575_pchgFEF2575
moderate to severe Count 15 22 37
ntermittent % within severity 40.5% 59.5% | 100.0%
% within 26.3% 22.9% 24.2%
four_fevl_pchgand
FEF2575_pchgFEF2575
mild persistent Count 7 12 19
% within severity 36.8% 63.2% 100.0%
% within 12.3% 12.5% 12.4%
four_fevl_pchgand
FEF2575_pchgFEF2575
moderate to severe Count 19 40 59
persistent % within severity 32.2% 67.8% | 100.0%
% within 33.3% 41.7% 38.6%
four_fevl_pchgand
FEF2575_pchgFEF2575
Total Count 57 96 153
% within severity 37.3% 62.7% 100.0%
% within 100.0% 100.0% 100.0%

four_fevl_pchgand
FEF2575_pchgFEF2575
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