Basic Stata and

biostatistics for
DNCD

THANANAN JIVARAMONAIKUL, MD.



Outline

S, D

Import file, open file, save file, save command, Ysuusiantinen
Type of data and data management

Study design : cross-sectional, case-control, cohort

Type of stafistic :

» Descriptive: means, S.D., median, quarter, IQR
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DAta management



Type of data (1)

NOMINAL DATA
» values that the data may have do not have specific order
» Vvalues act as labels with no real meaning
» Ccategories, states

» Binomial:  two possible values

» Multinomial: more than two possible values

e.g. Health status healthy =1 sick=2
e.g. Treatment new regimen = | standard regimen = 2
e.g. hair color brown =1 blond =2 black =100

ORDINAL DATA
» values with some kind of ordering
» data that has been measured or counted
e.g. social class: upper=1 middle =2 working = 3
e.g. glioblastoma tumor grade: ] 2 3 4 5
e.g. position in a race: ]ist 2ud g



Type of data (3)

DISCRETE
» distinct or separate parts, with no finite detail
e.g. children in family
CONTINUOUS
» between any two values, there would be a third
e.g. between meters there are centimeters
INTERVAL
» equal intervals between values and an arbitrary zero on the scale
e.g. temperature gradient
RATIO
» equal intervals between values and an absolute zero
e.g. weight, body mass index



Examples of coding
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Type of dafa

Data Editor

a3 el
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rename h
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pl changes made, 2,263 to
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Window Help
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Save command In Stata

——___ —  lharacters numer
all charac
2785 missing
indust: all cha
(95828 missing

mport delimited "C nes_hh n alread Graphics
WJb O LY Lo

abel variab 4 "sex” agegr already n

rename hi4 sex t: all ¢ C Open... Ctri+0
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egr =, T - cl6: all characte
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Rename variable / destring

Data Graphics  Statistics

Describe data

Data Editor characters numeric;

issing values genera

characters numeric;

Commanc Variables Manager issing values genera

t already numeric; n . o . —
already numeric; no . : — byte
Data utilities characters numeric; = :._.' -x -
cort csing values generat - |Tvee bt '8 iy %8.0g
label varia 11 characters numeri MEMBER %10.0g Vaie label:
rename hb Combine datasets Esing values generat

glready numeric; no

gady numeric; no rep

Matrices, ado language haracters numeric; r

ssing values generat

{reate or change data

impaort exc Frames Manager
clear

import de

destring s¢ Matrices, Mata language
rename h
destnng ai

gen ageqr ICD codes

10 drop ageg

Other utilities

label variable hld "sex"™

rename hld sex




Destring data from string o numeric

E destiing - Convert string variables to nurneric variables

Data Edito String variables to comvert: (leave empty for all variables

Create or change data

|:.Ir'|1|¢"' FEW AUMENC vanaties nameo

© Convert specified variables to numeric (original strings w
rt data between wide and lon
Options

Remove these characters

196,845 196 . 68
B agey
B e SR T
create agegroup Convert nonnumeric strings 1o missing values

aAngeE a Generate numeric variables as type float

hange default RECODE of
NE agegrou age (HL3) Freg. Percent

Convert percent variables to fractional farm

M LR Treal commas a5 decimals

0-15 34,558 17.57 iake calase
16-38 3,641 15.86 Make dataset of means, medians, efc
31-45 38,118 19.36 7 K @ Submit
A - 68 49,933 25._137 I il st ok = L — I —

»6a 44,563 22.64

abel values agegr

tab agegr

Lrgate separate vanables

. destring sex, replace
sex: all characters numeric; replaced as byte
(10346 missing values generated)

Total 196,845 100.900 >PAIL stTINg vanables Into parts




enerate new variable

B generate - Create a new variable

Main iffin
characters numeric; replaced as byte

Create new variable I'i!.;-irlr:!ljll;-_‘ 1:*-5:]!:-: .'\l'.r:!"lrﬁb 2 name:

byte geqgr

Contents of variable
Specify a value or an expression

rename h
destnng s o =
© Fill with missing data
rename h
cally gener ite new va

» Position of new variable:

r’.l's worawey scvvcv suTwy
. Lﬂ' = . if bt == 3 Add at the end of dataset
—emmeeat]l changes made, 2,263 to missing)

Attach value label:

. recode age min/15=1 16/30=2 31/45=3 46/60=4 61/max=5, gen (agegr)
(195350 differences betwee

n : and agegr) = | [ 0K e Submit

. gen agegr = .




Label data in variable (1

Data  Graphics  Statistics [£] Vvariables Manager

Describe data

Data Editor Drag a column header here to group by that column. Variable properties

Create or change data

#| Name Label Type Format Value label Notes Name:
Variables Manager P agegr

he9 HC9 stri %69s

hc10 HC10 str Label:

Data utilities
het1 HC11 str RECODE of age (HLS)

hcl2 HC12 str Type:
Combine datasets ' hel3 HC13 St o int v|

Frames Manager

Sort

Matrices, Mata language hcld HC14 str et
Matrices, ado language [ hcl5 HC15 <t o, %9.0g

ICD codes . hc16 HC16 str Value label:
pop_weight POP WEIGHT float %9.0g V| l Manage...
hh_weight HH_WEIGHT float %9.0g Notes: Manage value
occ 0CC stré %95 Mo notes Manage...
indust INDUST str2
new_hh_n NEW_HH_N long %8.0g

RECODE of age (HL5) int %9.0g

Other utilities




Label data in variable

[ Create label X

Label name:

Manage value labels age group

Value labels | Create label |

Value

There are no items to show. Edit

| Mew | Delete | Add |

Mote: Changes are not applied to the dataset until you click OK.
Close

0K




Label data in variable

E| Variables Manager

fariah Aronertiac
Drag a column header here to group by that column. Variable properties

Name:

ageqgr

#| Name Label Type Format Value label Notes
hc9 HC9 str
hc10 HC10 str1 )s Label:
HC1 stri RECODE of age (HL3)
HC1. str 205 Type:
HC13 str nt
HC14 str 205 Format:
HC15 stri %9.0g
hcl6 HC16 str 7605 Value label:
pop_weight POP_WEIGHT float %9.0g agegroup
hh_weight HH_WEIGHT float ) Nates:
ocC str2 ] Mo notes
INDUS
NEW_HH_N

Manage...

Manage...

NUM




Label data in variable (3

. tab agegr . label values agegr agegroup

) . tab agegr
RECODE of
age (HL5) Percent RECODE of
age (HLS) req. Percent

(I3

34,590 17.57
29,641 32.63 - L
: - 16-30 29,641
>1.99 31-45 38,118
77.36 46-60 49,933
>60 44,563

0-15 34,590

L s

[y [ 3

196,845

196,845




Label data in variable (4)

47.18

100 .60 Percent

186 .00

male 92,869 . 47.18
female 183,976 52.8 184 .68

186 .66




ANTaUMILYS

Vanables

> AANYMNDDENLUT LAaING
drop

» AU A drop snushade
]8Ik




waAAw stata (1)

>

Y V

v

%en NN generate nunudy @396l
ZFL

Replace Anunufy uvu

Recode nugasunimn

If vunpds 61 law = Aunas if sdoally ==

& RHUNBHY uaz

| (o8imss . 14) nunuds nso
T rangde ANNg

1= yanodia ldwindu

+ - % /A uan au Aok WS anANAY

Clear nunsfiadedoyaianun

Use nunuddsdayansotladona

Disp naa display wdain uanswa

1. Gen bmi = weight/(heightA2)
ashasuusde bmi windu
A Tushudsde weight s ( A Tushudsde height snnsnds 2)

Ex. Gen diff = pre-post if age |=. & (pre-post)>0
asesiudsdo diff windu e Tushudsds pre aushe A lushudsdo
post e age hiwinAuaing uaz e Tu pre aushs post innain 0

Ex. Replace age = . If age == 999 | age > 100

wuit shudsde age Twindusding éh dhudsde age windu 999
naau1nn31 100

Ex. Recode age min/20=1 21/60=2 61/max=3, gen (agegr)
wlasAn age Ataudaaiin20windu 1 A1218360winAu 2 A 1 fsgedn
winAu 3

asadudiulsde agegr

M1
X
\,

E2/5*%*100
ey v LAY A Y4

2Aaaria 5 azneaner 5 aar 100
\J L. IJd d \J | VAV

Tab w»aa fabulate nupaInIs g

[[d' 1
o~ 9YZ/ 566 TUINTINTGY

Ex. Tab varl var2 g9 46154 varl 1w row uaz var2 1w




Terminology

vV vV v v v Y%

Constants A1AITA
Variable aauils
Independent suisanu
Dependent aausau
Extraneous fmwdsanauan
Confounding

» dANuduWusAune predictive iy outcome
variable 1aasiagtilu cause of outcome we
13i'l6% predictor tilu cause (1y'lsitilu
intermediate) avann adjust s19a1n crude

Effect modifier/Interaction

» i1 AanuguWus s¥ine predictor Au
outcome &8 homogeneity

» stratified specific risk ratio uaneiu

Effect modification

Factor 1 |——— [ucome.

I Cancer

Alcohol

Confounding

smoking

Facor 1| —— [oweome

Alcohol

N

/

Cancer




Study Design



Type of study

» Observational
» Descriptive (Parameter Estimation)
» Cross-sectional
» Analyfic (Hypothesis testing)
» Cross-sectional

» Case-control
» Cohort

» Experimental
» True experimental >> RCT, non-RCT

» Quasi experimental

Systematic
reviews and
meta-analysis

Randomized Experimental
controlled trials studies

Cohort studies

Analytic
Case-control studies studies

Cross-sectional studies

Descriptive
Ecological studies studies

The Hierarchy of Scientific Evidenc

Case-reports/ Case-Series




Observational study

Case Non-case Total

Exposed A A+B

Not C+D
exposed

Total A+B+C+D

Case-Control

Outcome [0 Exposure

Uan causality lef

Ted@nwnAu outcome 7w prevalence

Cancer (y/n)l Smoking (y/n)
Stroke after surgery(y/n)1  surgery
time

Cohort

Exposure [1  Outcome dadulummadnii
uan causality e @nu Ievislugreniauas
HDUNAY

T@nwnru outcome 7llu incidence
Budnwannnauiigadiisuihy

Smoking (y/n)0  Cancer (y/n)
Diabetes(y/n)1  Chronic kidney
disease

Cross-sectional

Exposure <-> Qutcome
vanlduaduringriundali vonadu
wewalailst

Smoking (y/n)<-> Cancer (y/n)
Depress <-> Qualitv of life



Cross-sectiondl

» Relationship of Exposure <-> Qutcome

» Prevalence Odds ratio

Case | Non-case | Total

Exposed A B

Population

sk Representative

sample Not

exposed

aft risk

Total



Cross-sectiondl

» Single point in time (Snapshot) -> Exposure and Outcome

» measured at one point in time or over a period
» No Follow up
» 1IN Tadhialvas

» daya Individual

» Measure of frequency : Prevalence

» Measure of association: Prevalence ratio (PR),Prevalence Odds ratio(POR)
» Ay 15a7lin U onset ex. 15A3a%0

» ‘leiaya POR <- Overestimate risk 1nnn31 PR

» No Temporal sequence uan'launandAssociation lu'lauaninazrisiflusiin

» TleiffuRare exposure 1#3a Rare outcome &1n

» Prevalence-incidence bias (Length Bias / Survival bias)-> 1aatsa#ifl long durationlsiunnnin



Case-conirol

Exposed

Not
exposed

Total

Case  Non-case | Totdl

A

B

Sampling

A+B

C+D

A+B+C+D

» causality
» Outcome [ Exposure
» Odds ratio

Target population
\Y
Source population
\Y
Eligible
population(Characteristics )
\Y
Study Participants



Case-conirol

» Pro » Bias MiAadulias
» LRanMultiple Exposure'le » Selection bias
» 12iAuRare Disease'la » Participants not represent Population
» 13l fellow up » Information bias
» Cons » Memory bias -> Can’t remember ->

] . Misclassification exposure
» uan Casual Temporality'ls P

» Recall bias -> Case try to recall more than
control siaydicomparison group
ex. wifigniilutsaazrecallinnniwiianilng

» Uncertain temporal sequence
(6141 Information bias)

> Measure of frequency: Prevalence » Interview bias -> ex. Review caseurnninControl

» Measure of association: Odds Ratio



C O h O I’Jf Prospective time sequence

—
_

» causality Refrospective time sequence

» Exposure [1 outcome

» Relative risk ratio

Population sl Representative

aft risk sample

| Discose g Exciude



Cohort

» Disease-free Population follow up over time
» Aaan'le Incident (New case) / AR
» Exposure -> Follow -> Outcome

» Fixed Exposure (ex Blood group),
» Time-dependent Exposure (ex Blood Sugar)
» Hard Outcome ex. Death , Disease

» Intermediate Outcome ex. CD4
» Comparison group siagdl as similar as possible

» fgneadlnternal Comparison
(tsauviautuCohorti@eniu)
wsigin'1i'len e Comparison Group
(External Comparison)

Pro
» 1adiuRare Exposure, multiple outcome,
» uan temporal sequence'la(ExposuretianauOutcome)

» uanCause -> Effect Relation (Temporality) la&in7
Case-Control

Con
> WWY dtaiunn

» Loss Follow up
Measure of frequency : Incidence

Measurements Association : Relative Risk



Types of statistic



. g P _
Types of statistic x s p

By Level of Generalization
» Descriptive Statistics
» Inferential Stafistics

- Parameter Estimation
- Hypothesis Testing

- Comparison

v

- Association
- Multivariable data analysis
- Multivariate data analysis




Epidemiological study design

Time
Distribution Place Descriptive
_ _ Person
Epidemiology

Causality

determinant Analytic
Risk factor




Epidemiological study design

Case report

Descriptive Case series

Cross-
sectional
Observation
Cross-

sectional

Case-
control

Analytic

Cohort




Descriptive study

Describe sample stafistics

» Categorical Variables
- Ratio, Proportion, Percent (%)

» Confinuous Variable

« Normal Distribution
> Mean, SD

« Not normal Distribution
> Median, Range/IQR



Normal distribution tesfing :
Shapiro-Wilk test

Main by/fiffin

Varables:

scr_inclage

Options

Create a variable containing the W test coefficients

Test for three-parameter log normality
Distributional plots and tests
Do not use average ranks for ted values

Vidtivarate 1es of mea COVAnance i normaliry

nanan\Desktop\practice data

Ldth=.84761985)

swilk scr_inclage
ecognized
Shapiro-Wilk W test for normal data

Variable Obs W Prob>z

scr_inclage 488 8.98312 5.475 4.879 8.e8882

nanan\Desktop\practice data se

If P-value > 0.05 wdain @u hormal
distribution




Normal distribution tesfing :

H . T |
IS OgrO I I . use "C:\Users\Thananan\Desktop\practice data sets\hiv vaccine trial.dt

hist scr_inclage
(bin=21, start=18, width=.57142857)

o™

Weights Density plots Addplots Yaxs Xaus Titles Legend Overall

© Data are continuous

Data are discrete

Y axs

O Density
Number of bins <

Fraction
Width of bins 3
Frequency

Lower limit of first bin Percant

Add height labels to bars

!
Recaiculate bin sizes when by() is speafi 25

Derived age

Submit

LT 1dwng won



B summarize - Summary statistics = 4

Summaries, tables, and tests

Linear models and related

. sum scr_inclage, detail

Derived age

Percentiles Smallest
18 18
, 18 18
"lsﬂsd no.rmql 19 18 Obs 480
distribution 21 18 Sum of Wgt. 480
AQA‘Ied_IZ? =23 23 Mean 23.57708 Normal distribution
. Largest Std. Dev. 3.399358 e Mean = 23.58
e Q3 =26 26 30 « S.D.=3.40
« IQR =Q3-Q1=5 29 30 Variance 11.55563 e )

29 30 Skewness .1815262
30 30 Kurtosis 1.99793




Measures in epidemiology
ANFIONINTEUIRIN YN



Aims of Epidemiologic Research

1. Describe — Measure of Frequency
a. How common of CHD among adults in Province A?
b. What is the frequency of CHD among males and females?
2. Explain — Measure of Association
a. Why men are more likely than women to develop CHD?
b. Does smoking increase the risk of CHD?
3. Predict — Measure of Impact

a. How many CHD cases would occur if we provided a specific
intervention?

b. How many new CHD cases will occur in province A next year?
4. What could be done to prevent new cases? And how?




Measures of frequency
ANSIRAINNA/ANSATEANY



Measure of FREQUENCY

» Ratio
» relative magnitude of two quantities or a comparison of any two values
» The numerator and denominator need not be related
» =A/B
» Proportion
» the comparison of a part to the whole
» It is a type of ratio in which the numerator is included in the denominator
» =A/(A+B)
» Rate

» Measure an event occurs in a defined population over a specified period of
time

» = A/time




o/

Proportion dadiu snea 1w dunilenas

B8 tabulatel - One-way table = X
Main by/it/in Weights Advanced

Categorical variable
Percent Cum.

nissIng values ke other values

/.18
186.00e

art of the relative frequencies

Display the 1able in descending order of frequency

160 .86




Ratio smsndiu sl hadled dumils
HBNORYRE

Freq. Percent

male 92,869 47.18 47.18

female 183,976 52.82 1686. 00

awssese Female : Male = 1.12: 1




Rate, Ratio or Proportion ?

Y
Q/

Indicator NG Numerator 811415
Denominator

General fertility rate  uwdiniAiadigw Mgy 15-49 1

snsnasauwusiiil visnua

Infant mortality rate  shuwunsadiensluwiy S undndeddniianne
Jusn Tutviu

Case-fatality rate unugthedidedin  uugthovisnusiu
anstunny PINAUL

Mortality rate uuidudinlu Puudsznnsvianualy
9MN31/NNY PANTU PIANTU

Attack rate uuhelniu uudsznnsvianualy
anay YA MOUNIENYVINANSRANEN

Rate/Ratio/Proportio

n .
Ratio

Raftio

Proportion

Proportion

Proportion




Prevalence



Prevalence (1) anuan

¢ Measure existing or presenting of “states” at a specified time
 Count both new and old cases

AWIUHLIBWIRUA VLNLasTru o 14I9IaNTY

FUIUUTLAINTAINRUA o AIILIRTU

1. Point Prevalence
2. Period prevalence



Prevalence (2)

>

Point prevalence ; at time atta13alaaanils

UK hansnuainuazrinilungaulseainsiu

FUIUUTZAIAT O LRITIAIRUR

Example: Yu 1 uashaun 2565 ussn a dnidndiu 5,000 Aau uazidl 100 au

heniutunninu |
IUIANNAAADITTALLIUNUTULTEN A awdun 1 uasrAn 2565

e = 100/5000 = 0.02 = 2 per 100 =2%



Point Prevalence

=4/8 = 0.5 = 50%




Prevalence (3)

>

Period prevalence ; during interval Tuzh9nanidiiuua

nugihaenueilsing lutheszaziaiidivug

ALRanuadIwIulszasuAINTL AT IR T AN LA

Example: Tuil 2564 13N n AWiind 11 5000 Aau "Lumauuﬂﬂny way 4900 au 1u
HausuAn Jwidnunlasunisitdadaintiuisaugisenauiun 1 unsAN 2564
AU 100 A, u,aq,:uNm”lm'sum'smaaﬂ‘mﬂu‘lsﬁmm‘tuﬂ 2564 an 5 au Tuduu

iilhe 105 audlidadinlull 2564 31uu 10 Ay
vmANuAnlull 2564 (1 unsran — 31 suAu 2564)

e = 105/[(5000+4900)/2] = 0.021 = 2.1% = 21 per 1000



O
O
-
O
O
>
Y
O
O
O
O
Al

=



Incidence



Incidence (1) adtinsai

» Measure happening or occurrence of
“Yevents/processes” during a specified period of time

» Count only new cases, i.e. new events

» TedadunsesnvesthufiiAalsa “s1uluid” (new case) malu

2anan Innawila
Avsiuxnanndszsnsidanudassionisiaalsa (Population

at risk) usi Llitmentulsanunnon

1. Incidence proportion
2. Incidence rate ; nandusirning



Incidence (2)

b. Incidence proportion: mu'Jumﬁmﬂiiﬂmammﬂﬁmhmmmmwuﬂmmaiummaﬂa
nawile l‘lﬁﬁl‘lﬂ‘lﬂﬁl‘ﬂﬂ‘lﬁlﬁéauﬂjﬂdﬂ‘i”‘lim‘i‘lfmiﬂm’c‘mil“’!ﬂﬂT‘iﬂ‘lfi‘iE]!.‘lfiGlﬂTimuu"]“VN“H&J@]
Taglil&miisdssnaulsznnsiigymelissnienmsane Loss to follow - up)

Syn: attack rate, risk, probability of getting disease, cumulative incidence

o v 1 1 d'. o
Huugthenelviluginanmmua

UIUAUNTLIADNTLAA LIANIHNA I UFIUIAINAIHUA

» Example: luszniumsszuaveuse 1hialalsu 2019 §ilae 50 910 2000 AUEETIA
WHIANUTSIRMITeT 0 Tudironguil

= 50/2000 = 0.025 =25 per 1000 = 2.5%




Incidence proportion

What Is the Iincidence proportion

T0

=4/(8-1) =4/7 = 57.14%




Incidence proportion

What Is the incidence proportion

TO

§— 4 = 2/6 = 33.33%




Incidence proportion

clear
use "C:\Users\Thananan\Desktop\practice data sets\lowbwt dat.dta"”

tab low

low birth weight Freq. Percent

birth weight ge 25@60g 130 68.78
birth weight 1t 2500g 59 31.22

189




Incidence (3)

=Y o

2. Incidence rate: msinetanmsainsmalinandszmnsnuanuasslumsing Isaniszazralums

9

= U Y] as e d . . @ = .
AnmuuAaz Neuanmeny n1sdaglamsaiuuy INncidence density sgiaduaumisunu incidence

. 1w [ ~ o A A 1 = [~ ::;.9}' =; ]
proportion uadrdiusznlasuaniniuaun@saensina lsn u wasinvesszsaznanyibuayne
manalsa Time at risk) msswauzedlusl person - time

Saudiheselmilugraaiivua

WATINUDITLILANTINILINA 15A

Example: Tuszninamsszunawaadshsalalsun 2019 wihe 50
A 2000 autdadis
asnANudsssiomMsidsdialugihunani

= 50/2000 = 0.025 =25 per 1000 = 2.5%



Incidence (4)

2. Incidence rate: msiagiamsaimaiialsannlsznnsiianudsslumsialsaifiszazm
lumsAamauaaz euanaan nsiaglianisaiuuy Incidence density sz iadusumiouny
incidence proportion uadidmeznlasunnsuuauiidsinensiiaTsa iy wasiuves
'mmnaﬁéﬂmaﬁmdanﬁsﬁﬂisﬂ Time at risk) msnwsauazegluzy person - time

0 T ] 1 g:; o
i]'I“L.!’J'L!IZ;IJ‘]J’JfJ‘i’IEJi“I’iﬂﬂL!“])"N!’Jﬁ'I“VIﬂ'IﬂH@

NAIINUDITEELIANTIINIZLNA 15A




o 21 1 1 -:J ]
'W'M‘]Hﬁ;l}ﬂ‘]‘ﬂ’j"]‘ﬂlﬂlﬂu“ﬁ‘m FIRINNINUA

| n C I d e n C e rO Te N@?‘]NT‘QQ?Z‘HZL‘]@WLﬁiﬂﬁﬁ@&ﬁﬂtﬁ‘ﬂ

=3/(3+3+4+1+2+2+4) = 3/18 = 0.17

)
)
)
)
)
)
)
)




Other measure of frequency

» Aftack rate = incidence proportion
» Crude mortality rate
» Case-fatality rate



Attack rate (AR) (1)

Number of incident cases during an epidemic period
Population at risk at the beginning of the epidemic period

1) 4

» Overall atfack rate: among total population
» Specific attack rate: among subpopulation
» Age-specific attack rate
» Gender-specific attack rate
» Food-specific attack rate

» Differences among specific attack rates are important for
generating hypotheses!



Attack rate (AR

'C:\Users\Thananan\Desktop\practice data sets\hiv vaccine trial.dt

Window _ Help tabulate dem _sex endpt_infect, chi2 row

Summaries, tables, and tests Summary and descriptive statistics

Linear models and related Frequency tables One-way table

Binary outcomes Other tables Two-way table with measures of association Key

Ordinal outcomes
- Classical tests of hypotheses Multiple one-way tables

frequency
row percentage

Categorical outcomes
Lategornical oulcomes Monparametric tests of hypotheses All possible two-way tables

-
Count outcomes cribiticnal o PR
Distributional plots and tests Table calculator

EE tabulate? - Two-way table with measures of association ; end pOi nt - Confi r'mEd
HIV +
No Yes Total

Main by/iffin Weights Advanced

Row variable: Column variable:

dem_sex endpt_infect

Test statistics Cell contents Mole AR :25‘25% 222 75 297

Pearson’s chi-squared Pearson’s chi-squared 74 . 75 196 - ee

Fisher's exact test Within-column relative frequencies

Goodman and Kruskal's gamma B within-row relative frequencies _ Female 133 50 183
Likelihood-ratio chi-squared Likelihood-ratio chi-squared Fe m O |e A R - 2 7 '32% 72 68 27 3 2 199 ee

Kendall's tau-b Relative frequencies

Cramer's V Expected frequencies

Suppress frequencies O\/erO” AR:26.04% 355 125 480

73.96 26.04 100.00

List rows in order of observed frequency Suppress cell contents key
List columns in order of observed frequency Suppress value labels p .

earson chi2(1) = 0.2519 = 0.616
Treat missing values like other values I enumera

Do not wrap wide tables

Gt ) S Pr>0.05 lifimnuusnsinedu AR s:1i1d male uas fe




Attack rate (AR) (3)

. tabulate trtmt endpt infect, chi2

w1 attack rate wasnaud suas

Key

frequency
row percentage

AR E[uﬂaluﬁ“lﬁ p|C1C€bO — 30.58 vaccine or | end point - confirmed

placebo HIV +

AR s[uﬂaluﬁvlﬁ VOCCIﬂe — 2] .43 group No Yes
OVGI’CI” AR == 26.04 Placebo

~ . o Vaccine 187
5 78.57
Pr < 0.05 danuusnsnenuoag AR
52174 AaN placebo waznaudi e =
\/OCCine 73.96 26.04

Pearson chi2(1) = 5.2159



Crude mortality rate

» Itis a proportion of total deaths by all causes among total population in
a given period
SudiaesIanaua luill§auniu

Uszansnargy)

>

Case-tatality rate

» Itis a proportion of deaths by a specific disease among all deathsin @
given period

by -
ﬁ]’lﬂIﬁﬂHiﬂHﬂﬂg‘ﬂHHH

IIUasEIn
’ VYA Aa Y] =] aa g’;
TIUIUATIY) ﬁmﬁmﬂuﬂﬂgﬂuuu



Comparison testing



Comparison between group

» Categorical outcome
- Chi-square (x?) test
» Confinuous Variable

<« Normal Distribution

- T-test (2 groups) F-test/ANOVA (>= 2 groups)
<+ Not normal Distribution

- Wilcoxon test, Mann-Whithey U test



Chi-square (c2) test

with measures of associati

» Cai 310

.1815262

tab trtmt endpt infect, chi2

vaccine or | end point - confirmed
squared placebo HIV +
frearumi reative e group No Yes

Placebo 74
Vaccine 51

Kendall's tau-b

355

o = : e Pearson chi2(1) = 5.2159

Treat missing values like other values

Do not wrap wide tables

Submit




t-test (2 groups)

Uiser Window felp

Surmmanes, tables, and tests

t test (mean-comgparison test)
LI

. ttest scr_inclage, by(endpt_infect)

B thest - ttests Dmean-comparison tests) Two-sample t test with equal variances

Main by/iffin
1 tests Grou P
One-sample

0O Two-sample using groups

Obs Mean Std. Err. Std. Dev. [95% Conf. Interval]

Two-sample using variables

Paired

Two-samiple t test using groups

Vanable name

scr_inclage

Unequal wanances

Group variable name:;

No
Yes

combined

355
125

480

23.47324
23.872

23.57708

.1844279
.2835207

.1551587

3.474888
3.169858

3.399358

23.11053
23.31083

23.27221

23.83595
24 .43317

23.88196

diff

- .3987606

.3534473

-1.093263

.2957419

-1.1282
478

- diff = mean(No) - mean(Yes) %
: diff = 0 degrees of freedom

Ha: diff < © Ha: diff != @ Ha: diff > @

Pr(T < t) = ©.1299 Pr(|T| > |t]) = ©.2598 Pr(T > t) = 0.8701




F-test/ ANOVA (>= 2 groups)

F =

B creway - Ore-way analysis of ariance — . . oneway endpt_infect trtmt

Analysis of Variance
Source SS df MS Prob > F

Between groups 1.00458727 1 1.00458727 . 0.0224
Within groups 91.4433294 478 .191304036

Total 92.4479167 479 .193001914

Bartlett's test for equal variances: | chi2(1) = 3.1913 Prob>chi2 = 0.074

Treat missing walues 85 categones




Wilcoxon test,

ranksum scr_inclage, by(endpt_infect) exact
| by(endpt_infect) Wilcoxon matched-pairs signed-rank test Two-sample Wilcoxon rank-sum (Mann-Whitney) test
ith equal variances ROCGE S0y 40y endpt_infect | obs rank sum expected

No 355 83815 85377.5
Yes 125 31625 30062.5

combined | 480 115440 115440

unadjusted variance 1778697.92
adjustment for ties -13277.47

Uisplay an estima

i oo ik W vkl Ko Vo A o = e 1 adjusted variance 1765420.45

Ho: scr_in~e(endpt_~t==No) = scr_in~e(endpt_~t==Yes)
7 = -1 _176
Prob > |z| 9.2396
Exact Prob 0.2400




Measures of association
ANTIRAMUTUNUS



Measures of association

»  AMTIaANNFNWUTMIRAATEIAILUTsULaYdILUTaN

»  anAavtilusmauialuldaunanles

» nladTlu observation study Case
» nsidanldduacfu study design
» uitilu 2 dszananuaisilzauisa Exposed A

» Ratio scale
= Risk ratio: ratio of incidence proportion (risk)
= Rate ratio: ratio of incidence rate

Not
= Odds ratio: ratio of odds exposed

= Prevalence ratio: ratio of prevalence Total A+C

» Difference scale
= Risk difference
= Rate difference
= Prevalence difference

Non-case Total

A+B

C+D

A+B+C+D




Prevalence ratio

» 1¥lu cross-sectional study
Non-case Total

Prevalence Gluﬂtjn exposed

> , Exposed A+B
Prevalence Gluﬂgn unexposed
Not C+D
> Pe _ A(A+B) exposed
Pu C/(C+D) Total A+B+C+D

» Interpretation: anuynvesmsthelunguexposed ilu PR whewnguunexposed

prevalence of having the disease in exposed group is 6 fimes of that in
unexposed group



Prevalence difference (PD)

» A difference of two prevalence
» Cross-sectional study
» PE — Pu

» Prevalence of having disease in exposed group is PD higher than
that in unexposed group

» anugnvasmstholungy exposed asnin exposed PD%



NN Xelile



Risk ratio / Relaftive risk (RR) (1)

» 151y Cohort study

Risk ¥9nqu exposed

, : Aulzau
Risk 993nQU unexposed
Incidence v¥9Inqu exposed Y3ileiAv
Incidence ¥94nqu unexposed 12iein
» IE [/ Iu Total
A/(A+B)
C/(C+D)
60/100 _ 0.6 , 5 . o
“10/100 01 6 anudsasionsinonmsendslunauiifuldduiu 6 whwes

AU L levAw



Risk ratio / Relaftive risk (RR) (2)

clear
use "C:\Users\Thananan\Desktop\practice data sets\hiv vaccine trial.dta"

. tab trtmt endpt infect

vaccine or | end point - confirmed

placebo HIV +
group No Yes

Placebo 168 74
Vaccine 187 51

Total 355

5:1 ‘2:353 ] I a g al U o = i ~
‘ = / = 0.7 anudsssionsiiodoluand laiadudn 0.7 winuoiand
74242 M o o
1sd 165 meBu
1 1 1 =N g Qll 1 U o/ < ]
> =— =143 anuLdsasianstindoluand i lasadudy 1.43 winwosn
183a8u




Risk ratio / Relative risk (RR) (3

vaccine or | end point - confirmed
placebo HIV +

" int - confirmed group No Yes
HIV +
: Mo Yes

Placebo 74

o Vaccine 51 . csi 51 74 187 168,

138 Total

Exposed Unexposed Total

Cases 51 74 125
Noncases 187 168 355

BB o= - Cohort studies

. nanan'Desktop\.practice data

Tabies for apiciernici oo
Exposed LineENpOsed

Y g [ Total 238 242 480
. [T =CarrIrmed e vt st b

HIV T Cases 1 '1
. |hio ves I = " Risk .2142857 . 3857851 . 2604167

LE8 74

» LE7 51

@ Report odds ratios Point estimate [95% Conf. Interval]

v BBS 125 Maxhed Car-am ' Woplt approximation

Fisher's exact p

E Confidence leve

Risk _differanca
Risk ratio
Prev. frac. ex.
Prev. frac. pop
0dds ratio

- _[A014004

-.1695282

-.8134786

. 7887722 .514711 . 9548921
. 2992278 .8459a79 .485289
.1483671

.6191646 .4181872 .9346859

chiz(1) = 5.22 Pr»chi2 = 8.8224

anuLdaasionssiaidaluaui latadudn 0.7 winwasnii
1si l6i5medn




Risk ratio / Relaftive risk (RR) (4)

cs endpt_infect trimt . tab endpt_infect tritmt

vaccine or placebo )
group end point
Exposed Unexposed - vaccine or placebo
' confirmed group
Cases 74 2
N . HIV + Placebo Vaccine
Noncases ! E L1

Unexposed

51

242 ! No 1c8 187
74

488
. 2142857 .3857851 . 2684167
2684167

Point estimate [95% Conf. Interwval]

Risk difference = . 3914994 -.16952@2 = . 8134786
2 514711 . 9548921

. 8459879 485289
pop

chi2(1) = 5.22 Prechi2 = 8.8224

anuLdpssionstintdoluaui latadude 0.7 winwasnud

whleER@ticacy (VE) = 1- RR = 1-0.7 = 0.3 = 30%

Saduiivsdnsnntlasiunsiiadalasosa: 30




Vaccine Efficacy(VE)

» Vaccine Efficacy = RCT effect
» Vaccine Effective = real world effect
» Vaccine efficiency = Cost / Effect

» Vaccine Efficacy(VE)

VE = ( AR nonvaccine — AR vaccine )
AR nonvaccine
_ AR nonvaccine AR vaccine
~ AR nonvaccine AR nonvaccine
_,__ARvaccine _, o
AR nonvaccine

Incidence ¥0nqu exposed _ AR v0Ingu exposed _ AR ¥3Inqu vaccine

» RR=

Incidence v9inqu unexposed AR v04nqu unexposed AR v94ngu nonvaccine



Risk difference (RD, attributable risk)

» difference of two incidence proportions (exposed vs unexposed group)
» Cohort study . cs endpt_infect tremt

» [E —Iu ;ra::;ﬂe or placebo

> =(51/238) - (74/242)

» =21.43-30.58 :

» =-0.09 =9% = e 480

. tab endpt_infect trtmt, col

frequency
column percentage

end point
vaccine or placebo

confirmed group
HIV + Placebo Vaccine

.2142857 . 3857851 .2684167

Point estimate [95% Conf. Interwval]

168
69.42
Risk difference - . 8914994 -.1695282 -.8134786

Risk ratio ./e87722 .514711 .9540921
Prev. frac. ex. .2992278 . 8459879 .485289
Prev. frac. pop .1483671

51
21.43

242 238

chi2(1) = .22 Pr>chi2 = 0.0224 1ee.e0  100.09

> ANuEagsiansdardaluaunlaiaduda 9% iasninauilulayadu



Rate ratio / Incidence rate ratio
(IRR) (1)

» A ratio of two incidence rates No. of sick Person-time Incidence
» Used in RCT or Cohort study (with rate
person-time data) Exposed A TE A/TE

Unexposed B TU B/TU
» Rate ratio (IRR) = [A/TE] / [B/TU ]

Total A+B (A+B)/(TE+TU)




Odds Ratio (OR)



Odds ratio

» Use in Case-control, cohort, Non-case Total
cross-sectional study
Exposed A+B
Not C+D
4 Oddsi N ) exposed
— ?)ﬂ”lﬁLﬂﬂL:Hfgﬂﬁtﬂ - Total A+B+C+D
T’e)ﬂ"lﬁ“luﬂ"li”lmﬂﬂmaﬂnm
_ P
1-P

1sifi Odds difference wszshnisauas
NALL



Disease odds ratio
(cohort study)

< odds veamiinalinlungu exposed
odds veininalinlungu unexposed

Tomavoinatna 15alungu exposed Exposed
Tomaveans liinalsalungu exposed
Tomaveamsatna lsnlungu unexposed

Tomavoams binalsalunqu unexposed
A/(A+B) 4
B/(A+B) _ B

)’jﬁﬁgﬁj-—'='——-=1AENK:B

D/(C+D)

Not
exposed

Total

Non-case Total

A+B

C+D

A+B+C+D

» Interpretation: msinalin lungu exposed ilu OR mivesngu Unexposed



Exposure odds ratio
(case-control study)

> odds v99mM3 exposed lunguilie
odds veams exposed lungu o Non-case  Total

ToMaveod exposed lunguilie Exposed A+B
Tomaueans unexposed Tunguile
Tomaveq exposed Gluﬂ@:?,lllﬂﬂ’m
Tomaveans unexposed Tungu hitle

Not C+D
exposed

Total A+B+C+D

A/(A+0C) A

C/(A+C) _ ¢ _ A/C _
Fm—————AD/CB

D/(B+D)

» Interpretation: ms exposed lunguihe Wi OR mh vesngu'liitle
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Surwe 3
La
ria
p TN
T -
Exac
Res.
Amp
Bayesian analysis

riatio

|infect, chi row

point - confirmed

HIV +
No Yes

lables for epidemiologists k

133 5e
72.68 27.32
355 125
73.96 26.84
ni2(1) = @.2519

L ase-Contnd

oxids-ratio

calculator

B cci - Case-control studies

Exposed Unexposed
Cases 51 T4

Confrals 187 163

D Exact confidence intervals
Comfield approximation

Wooll appraximation

@ Conf

cci 51 74 187 168

Exposed

Cases 51
Controls 187

dence leve

Unexposed

74
168

Proportion
Total Exposed

125 e.4888
355 @.5268

Total 238

242

Point estimate

488 8.4958

[95% Conf. Intervall]

Odds ratio .6191646
Prev. frac. ex. .3888354
Prev. frac. pop . 2886891

chi2(1) =

.4882985 .9546679
.8453321 -5997895

5.22 Pr>chi2 = 8.8224

(exact)
(exact)




Epidemio ogy and reiated

133 50 183
72.68 27.32 100.00
355 125 480
73.96 26.04 100.60
1i2(1) = 9.2519 Pr = 0.616
Exposed Unexposed | Total
51 74 125
SR , 1168 355
Tables for epidemiologists P n ‘
Point estimat '
Case-control odds ratio
.6191646 . at
.3808354 3ds of 1 2
. 2006091 dds
chi2(1

B cc - Caze-control studies
Main  jiffin Weights Options

Case vanable; Exposed vanable

endpt_infect ftrimit

endpt_infect trtmt

Exposed Unexposed

Proportion
Total Exposed

Cases = | 74
Controls 187 168

Total 238 242

Point estimate

125 0.40806
355 8.5268

480 ©.4958

[95% Conf. Interval]

Odds ratio
Prev. frac. ex.
Prev. frac. pop

.6191646
.3808354
. 2006091

chi2(1) =

.4802905
.0453321

.9546679
. 5997095

5.22 Pr>chi2 = 8.0224




Odds ratio

» Tu Case-control study

» &1 Case wag control TunsanAag usatilusdununglu
1l5¥21n9

» Exposure OR = Disease OR
» 611U rare disease OR =~ RR
» LS usatdana OR wuu RR I



Odds ratio In Logistic regression

» Binary logistic regression model

» Binary outcome 1w case non-case thadulsivhe

P;
log =5 = By + Bx, + + Brxg

» OR=expp



rie :':‘d :‘ :L'~ LS 5"\:1 ;_‘_'_ \'l‘ IJ'_‘.‘- :'_L o L . -_——
¢ B logistic - Logistic regression, reporting odds ratios
1& @ « Jmmaries, tables, and test »
tory Ty vear models and related ’ Model by/iffin Weights SE/Robust Reporting Maximization

Point estimate
LS S Dependent variable ndependent variables

mmand Jradinal outcomes Probit regression endpt_infect orernt

use "CA\Users\Thananan\De ncal outc ’ Complementary log-log regressio Suppress constant term
12D vad ount outlcome » . "
a ) 109 g n
tals trirs ton
achonal outcom ’ l.ﬁ||;:- OIS
tab endpt infe Exact }es eqre >
eneralized linear models » Offset variable:
tat mt endpt_infec ke gistic regression
hoice mode ’
' ¥ t mode! with endogenous covanate
e sers\Thananan\De Time series » Retain perfect predictor variables
tab trtmt endot infe
bt Multrvariate time senes » Constraints
tab endpt_infect trimt Heteroskedastic probit regressio
- Crsat . Manage
>4 T4 a7 2paliad auloregressive modeis
C 451168 18 F 1 with endoot 1y, sSelection and reatmu
ends fect trimt gitugdinal/pa iata ’
N GLM for the binx al family
abel define ENDPT_IN Multilevel mixed-effe Ge »
replace endpt fect w 2 11 Bivanate probil regression
- irvival ana ’
fect rimt Semingly related Divanate ) fOress
replace endpt infeq 0 tpudemiology and reiated ’ =
Panel regression ? Sumerit
. ! Jogenous covariat ’ o i
recode endot infect 1 tileve! mixed -effects regression
ample-selechon models ’
label define ENDPT_IN 0 ™Y ute mixture D T oTmeT s
' 1 Treatment erfec ’ ' .
tab endpt_infe Nonparametric regression B logustic - Logistic regression, reporting odds rabios
fect Urtmt EM (structural equation modeling »
label define ENDPT IN R T Model by/iffin Weights SE/Robust Reporting Maximization
L atent class analy ’
e je endpt_infect 1= La inferential mode
MM (finite mixture mode > & Confidence leve
= & fect '||‘ )
Bavesian reqressi
d 7 RT (item response theon © Report odds ratios (default
tect Multivariate analys » n B Report estimated coefficients
recode endpt_infect | |
o Survey Gats analy ’ Do not report constraints
L 89 e FR1111 |1
dises (187735 3550 » Ch12(1) =
hisp 23)/(£38/480 D Report p-values, test statistics, and confidence intervals
fisp (187/238)/(168/242 Meta-analysis Suppress confidence intervals
log endpt_infect trimt Multiple imputati Suppress p-values and test statistics
‘u 1 ¢ "’ ! ’ E . - r r e At
dist e - Factor-variable reporting oplions Set table formats
2r.0 - YA »
33 ¢si51 74187 168, ©
1 Resampling »
1 POWer, pre and sample e
6 tab dem_sex
Bayesian analy: »
tab dem_sex endpt_infect
ta " sex endpt_intect testimation

Othe » 7| |G Submnit




Odds ratio In Logistic regression

Report odds ratios Report coefficients

logistic endpt_infect trtmt logit endpt_infect trtmt
Logistic regression Number of obs

LR chi2(1)

Prob > chi2
Log likelihood = -272. 17 Pseuda R2 a2.8895

Iteration @: log likelihood
Iteration 1: log likelihood
Iteration 2 log likelihood
Iteration 3: log likelihood

Logistic regression Number of obs
LR chiz(1)
Prob > chi2
Log likelihood = -272.85617 Pseudo R2

endpt_infect Odds Ratio| 5td. Err. 4 : 5% C . Interwval]

trtmt ,6191646 .1384974
_cons 4484762 .B8614553

Mote: _cons estimates baseline odds.

std. Err. z P>|z] [95% Conf. Interval]

.2187637 2. d 8.823 -.8924733 -.8662949
.1385282 5.88 B.8ee8 -1.893354 - . 5464443

OR =exp = exp 0.479 = eN0.479
Coef. =1n (OR) =In 0.619 =0.479



Regression model



Regression model

< Prediction of outcome from exposures

o
%

*

Hypothesis testing with adjusted (controlled) for confounding other variables
» Simple Y1 X ;Outcome ] Factors

» BP 0 Drug (A/B) ; BP = a + b(Drug)

» BP 1 Age ; BP = a + b(Age)
» Multiple Y O X1 X2 X3
> BP 0 Drug(A/B) Sex (M/F) Age

BP =a+ bl(Drug) + b2 (Sex) + b3 (Age)
BP=100 + 3Drug + 5Sex - 7 Age
A=0/B=1 M=0/F=1



Multi-variables analysis

>

>

>

>

Linear Regression

Y =B+ Bixy; +0 + Brxy,

% Y = contfinuous + normal distribution

< Injury severity score
Logistic Regression
<+ Y = Categorical

log R Bo+ Bix,; +0 + BiXx:  OR = exp

1-p ,B

<« Dead/ severity of injury/ bone fracture

Poisson Regression
% Y = Incidence/count
<+ Dead

log[count] = B, + B,x,, +11 + Bexy,
log[count or cases/time|= B, + B,x,, +11 + Bexy,

log[rate = A1 = B, + Byx,;, +11 + Bexy, IRR = exp

Cox’s Proportional Hazard Regression B

<« Y =Time to event
» Time from injury to dead

X= continuous / categorical
; sex, age, alcohol drinking

log (Hz:) = log (Hz,) + Bix;; +[1 + By Xy,
log (A) = log (A,)+ B.x, +[ + Bexs, HR = exp
5

b
Note: If P, (T)is small, when comparing two groups

OR(?1) = RR(t)) = IRR(t) = HR(?1) = K




Principles for studying association

> Start with graphical display: scatterplots
» Display the relationship between two quantitative variables.
= The values of one variable appear on the horizontal axis (the x axis) and the values of
the other variable on the vertical axis (the y axis).
» Each individual is the point in the plot fixed by the values of both variables for that

individual.
= Inregression, usually call the explanatory variable x and the response variable vy.

> Look for overall patterns and for striking deviations from the pattern :

interpreting scatterplots
= Overdll pattern: the relationship has ...
¢ form (linear relationships, curved relationships, clusters)

¢ direction (positive/negative association)
¢ sirength (how close the points follow a clear form?¢)

¢ Quitliers
» For a categorical x and quantitative y, show the distributions of y for each

category of x.

> When the overall pattern is quite regular, use a compact mathematical model
to describe it.




Linear Regression

Y = CONTINUOUS + NORMALL DISTRIBUTION
AR + 5,



Normal distribution of Y

"C:\Users\Thananan\Desktop\practice data

hist bwt
(bin=13, start=709, width=329.30769)
swilk bwt
Shapiro-Wilk W test for normal data
Variable Obs W \') Prob>z

189 @.99258 e.119 @.45247

00
weight in grams
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File Edit Object Graph Tools Help
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Il Graph - Graph

File Edit Object Graph Tools
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Objects
= Graph

Textbox properties — )4 - plot1
Text Box Format Advanced .|

Text:
Density

=l legend

+ key regio
Text styles key region
~note

Size: | Medium small v - caption
~subtitle
~title
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1l Graph - Graph*
File Edit Object Graph Tools Help
HS = wEZxS95c 011>,

Colite ¥ | Margin: ¥ | More...

3 Objects

T = Graph

\ plot1
er-yaxis1
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+ legend
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Linear regression

regress bwt

Source Number of obs
F(1. 187)
Model 806926.913 806926.913 Prob > F
Residual 99110125.7 530000.672 R-squared
Adj R-squared
Total 99917052.6 531473.684 Root MSE

Coef. Std. Err. P>|t] [95% Conf. Intervall]

12.36433 10.02055 . 0.219 -7.403527 32.13219
2657.333 238.804 : ©.000 2186.236 3128.429

Y =a + bx
A 1 By X AANDY AN Y T D e

Bwt = 2657. 33 + 12 36 (age)
mummmwumu 1 1 aﬂawuumuﬂtwumu 12.36
A9



Linear regression

regress bwt smoke

Source SS MS Number of obs

F(1, 187)
Model 3573466.24 3573406.24 Prob > F
Residual 96343646.4 ) 515286.665 R-squared
e — - X ——+——————————————————————————————— Adj R-squared
Total 99917/852.6 531473.684 Root MSE

by/ilfin Weights SE/Robust

Dependent variable

Coef. [ Std. Err. P>|t] [95% Conf. Interval]

-281.7133 106.9687 -2.63 0.009 -492.7338 -78.69274
3@54.957 66.93324 45.64 ©.000 2922.915 3186.998

Y =a + bx
A 1 By X AANDY AN Y T D e

Bwt = 3054.957 — 281.7133 (age)
audguuna anedininanay 281.7133 Aau



Univariate

Source ‘ f Number of obs L SS Number of obs
F(1, 187) 6.94 F(1, 187)
Model 3573406.24 3573 Prob > F }.0092 Model BO28747.44 B028747. Prob > ¥§
Residual 96343646 .4 87 515206.665 R-squared = 8.0358 Residual 918883052 R-squared .0804
Ad] R-squared : Ad) R-squared ). 0754
Total 999 -6 531473. Root MSE .78 Total 99917052.6 88 31473.684 Root MSE 700.99

bwt Std. - P>t [95% Conf. Interval) : P>t} [95% Conf. Interval]

smoke 281.7133 106.9687 .63 ©.009 492.7338 70.69274 i 1 143, : 0.008 863.3298 297.0304
_cons 3054.957 33 45.6 9. 000 2022.915 3186.998 { . 609 5. 43 54. 0.000 2921.624 3139

MS Number of obs Source SS 14 MS Number of

F(1, 187) F(1, 187)

Model 2132014.49 Prob > F = Model 2392205.02 2392205.02 Prob > F
Residual 97785038.2 87 522914.643 R-squared Residual 97524847, 87 521523.249 R-sguared - 9.9239
- Adj R-sguared = Adj R-squared 0.0187
Total 99917052.6 8 531473.684 Root MSE - 3.13 Total 99917052.6 1 531473.68¢ Root MSE 722.17

P>t [95% Conf. Interval] Coef. \ P>t] [95% Conf. Interval]

2.2 @.845 861.0973 10.02413 y -228.6506 06.7603 2.14 8.034 -439.26 -18.04114
54.68 0.008 2865 .086 3079.536 o 2089.418 6.53 52.88 0.000 2877.89 3100.947




Multivariate

regress bwt s
D 2

Source MS Number of obs
ELA__184)
Model 14402866.8 3600716.7 Prob > F
Residual 85514185.8 464751.01 R-squared
Adj R-squared
Total 99917052.6 531473.684 Root MSE

noungn n g

Coef. Std. Err. P>|t]| [95% Conf. Interval]

-234.4121 103.4714 0.025 -438.555 -30.26921
-95.53186 105.1879 9.365 -303.0614 111.9977
-522.2454 204.6148 0.012 -925.9383 -118.5526
-568.9723 144 .2281 0.000 -853.5258 -284.4187
3172.589 68.24453 9.000 3037.947 3307.232

Bwi = 3172.59 — 234.41 (smoke) — 95.53(ptl) — 522.2454(ht) — 568.97 (ui)

Baby birth weight will decrease 234.41g in smoking mother after

adjusted for history of premature labor, hypertension, and uterine
irritation with statfistic significant.



Logistic Regression

Y = CATEGORICAL

log : i)]p = Py + Bix; +1 + Brxy,




Logistic Regression

» Binary outcome

» Outcome = yes/no

» Ordinal outcome » BF.std. Err.
» OQutcome = level -

» Ex. Tumor grade

> MUH’IHOI’T\IC” OUTCOme .- 21 183.4714 -2.27 8.e25

Multinomial logistic regression

» Qutcome = category



Binary Logistic regression

Report odds ratios Report coefficients

. logistic endpt_infect trtmt . logit endpt_infect trtmt

Logistic regression Number of obs 488 JIteration @: log likelihood
LR chi2(1) 5.24 jIteration 1: log likelihood
Prob > chi2 8.8221 fIteration 2: log likelihood
Log likelihood = -272.65617 Pseudo R2 @.8895 MTteration 3: log likelihood

Logistic regression Number of obs
endpt_infect Odds Ratio std. Err. 7 A [95% Conf. Interwval] LR chi2(1)
' Prob > chi2
trtmt .6191646 .13e4974 -2.27 8.823 LA4896413 .9358549 N og 1ikelihood = -272.65617 Pseudo R2
_cons 4484762 .B614553 -5. . 88 . 3358989 . 57988459

Note: _cons estimates baseline odds. endpt_infect Coef. Std. Err. z P»|z| [95% Conf. Interval]

trtmt -.4793841 .2187637 =1, 8.823 -.8924733 -.8662949
_cons - .B198989 .1385282 =5.88 B.8ee8 -1.893354 - . 5464443

]
=

Interpretation: nslasutadulunauiidiaide Tu 0.62 wih voinauii kifia
\Ho

wauuu disease OR = msfindolunaulsdsuiaduidu 0.62 winvesnagu
Tailsisutadu

wauuu RR = auii dsuiaduilomadiaidoliu 0.62 winwasauii ki lesu

]
=



Ordinal Logistic regression

B clogit - Crdered logistic regression

Moded  pifdin Weights SE/Robust Reporting Maamization

» Oufcome = level

Ot wariakle: (opticnal]

» EX. 12345

1
=

» unmsidouiisuAusEasunay
ALALEINAIN

Manage.

B oloait - Ordered legistic regression — *

» | wisuAy 2, 2 wisuAu 1 waz 3, 3 i Weigths| =
WMgUAU 2 waz 4, 4 wmisunu 3 wae :

Sl Lalle Tormels

Submif:



Ordinal Logistic regression

. use "C:\Users\Thananan\Downloads\rti korat.dta" - ologit iss slept,or
Iteration @ log likelihood = -50.928458
. tab iss Iteration 1: log likelihood = -50.567058
Iteration 2 log likelihood -50.56545
3

Nezil G Iteration log likelihood -50.56545

severity Freq. Percent Ordered logistic regression Number of obs

LR chi2(1)
Prob > chi2
Log likelihood = -5@.56545 Pseudo R2

Odds Ratio | Std. Err. P>|z] [95% Conf. Interval]

1.874469 | 1.419475 ©.83 || 6.407 .4249042 8.269241

.8599954 .6808475 -.4744412 2.194432
1.867402 .7317753 .4331486 3.301655
2.571326 .7959231 1.211345 4.131306
2.828017 .8267848 1.199549 4.440486

Note: Estimates are transformed only in the first equation.



Ordinal Logistic regression

. ologit iss fal4,or

. ologit iss dambus,or

log likelihood = -64.879232 Iteration @: log likelihood = -64.879232
log likelihood = -61.732332 Iteration 1: log likelihood = -56.912386
log likelihood = -61.662334 Iteration 2: log likelihood = -56.244987
log likelihood = -61.662308 Iteration 3: log likelihood = -56.241332
log likelihood = -61.662308 Iteration 4: log likelihood = -56.241331

Ordered logistic regression Number of obs 59 Ordered logistic regression Number of obs
LR chi2(1) 6.43 LR chi2(1)
Prob > chi2 8.0112 Prob > chi2
Log likelihood = -61.662308 Pseudo R2 = ©.8496 Log likelihood = -56.241331 Pseudo R2

Odds Ratio| Std. Err. P>|z] [95% Conf. Interval] iss || Odds Ratio [5td. Err. P>|z] [95% Conf. Interval]

4.495933 2.86485 2.36 08.018 1.289965 15.66974 dambus 13.53989 3.971538 3.93 ©.eee 3.69495 49.61599

.585876 .5470879 .5137685 2.657992 1.256891 .3573746 .5564498 1.957333
.662984 .6141425 1.459287 3.866682 2.6084729 .5040012 1.6169e5 3.592554
.799218 .6259402 1.572398 4.026038 2.787684 .5289695 1.750923 3.824445
.501766 .7021733 2.125531 4.878 3.663075 .6500212 2.389057 4.937094
.751654 .738761 2.383709 SRNOO500 3.939048 .6936303 2.579557 5.298538

Mote: Estimates are transformed only in the first equation. Note: Estimates are transformed only in the first equation.

AsanANALANSazvin T ANSTNUSNALANNFYUAIVDIENIENGTE
ANSUNALIUTIUSITY 4.5 azvih suaiiusuussdu 13.54
WA AN



Ordinal Logistic regression

B8 ologit - Ordered logistic regression

Model  by/iffin Weights SE/Robust Reporting Maximizat

Dependent variable: Independent variables:

- 3 . ologit iss fal4 dambus, or
iss fal4 dambusl

Iteration @: log likelihood = -64.879232
Iteration 1: log likelihood = -54.674626
Iteration 2: log likelihood = -53.581961
Iteration 3: log likelihood = -53.492808
Iteration 4: log likelihood = -53.492806

Options

Offset variable: (opti

Constraints: . . .
: Ordered logistic regression Number of obs

Manage.. LR chi2(2)
Prob > chi2
Log likelihood = -53.492806 Pseudo R2

iss | Odds Ratio [5td. Err. P>|z| [95% Conf. Interval]

fals 4.69239 3.313033 2.19 ©.e29 1.176003 18.72318
dambus 13.41914 J.103078 3.83 ©.e00 3.550581 50.71661

2.2908707 .6576021 1.001831 3.579584

3.748644 . 7987795 2.183065 5.314223

3.964235 .83233803 2.3328 5.595671

. . 4.940901 .9605194 3.058317 6.823484

[ : Cancel Submit 5.231272 .9959223 3.2793 7.183244

AsnnNLAdin KANsuaiusuusadn
4.69 win
I ANTNAYNILUITUAILINANTUIUS N AUNN AT



Multinomial Logistic regression

. use "C:\Users\Thananan\Desktop\Tobacco Project\Health Sit\Microdata HBS 2564\HBS64.dta"

. tab quitint

intention to quit Freg. Percent . . mlogit quitint smkhev, rrr

no 15,178 37.19 Iteration ©: log likelihood -44287.48

yes but never try 10,567 25.90 Iteration 1: log likelihood = -44111.885
yes and try 15,0857 36.91 . - -

Iteration 2: log likelihood -44111.75

Total 40,794 100.00 Iteration 3: log likelihood -44111.75

Multinomial logistic regression Number of obs
LR chi2(2)

AUdUURarINazdmNaENIENLE L Prob > chiz
wanwgneniandu 0.75 winlawisuau Log likelihood = -44111.75 Pseudo R2
7 lounLan

quitint RRR  Std. Err. P>|z] [95% Conf. Interval]

AuviounanLe imonwsiondnanty no (base outcome)

ﬂuﬁUUﬂ%‘Iﬂﬁ:ﬂ yes_but_never_try
= v : . P ~ o Q,'\'l ] = smkhev . 7471556 .819123 . . . 7185997 .7855921
u'lu 0'75 WNLHBUAUAUN tHEALaN _cons .8216297 .0157442 . . .7913438 .8538746

: \ yes_and_try
AUNFUUKRIRUL AT AINNDUNALAALAL smkhev .6520336 .015163  -18. . .6229818 .6824403

= A 1 v _cons 1.255548 .8216569 13. . 1.213811 1.298721
wenenuanuvau 0.65 winwasaud u

2 Note: cons estimates baseline relative risk for each outcome.
AHBRIGIA —




Confounding vs effect modification

Effect modification Confounding versus effect modification

Confounding Effect modification

Crude analysis Crude analysis

Factor 1 Outcome

‘ Alcohol Significant association Bladder Use of oral Significant association Breast

P

Cancer use cancer contraceptive cancer

Alcohol

F actor 2 Smo king Stratified by smoking Stratified by family history

Smokers: Family history of breast cancer:

Alcohol No association Bladder Use of oral Strong association Breast
. use cancer contraceptive cancer
Confounding

Non-smokers: No family history of breast cancer:

Factor 1 Outcome Alcohol HoRymciation Bladder Use of oral No association Breast
use cancer contraceptive cancer

AICOh OI \ / Cancer EUSMLEWrk, LLC

Factor 2

Age




Confounding

Confounding

Crude analysis

EXPOSURE I DISEASE —_—
(a.|COhO| drlnklng) (heart disease) Significant association
use

Stratified by smoking

CON FOUNDING Smokers:
VARIABLE
(cigarette smoking)

1. tilu risk factor aav outcome
2. dAanuguiuadu exposure

3. iy intermediate
saevnunaLilu Adjusted measure

>

Bladder
cancer

Bladder
cancer

Bladder
cancer




Control of confounding

Study design Analyfic
» Restriction » Stratification
» Matching » Multivariate analysis

» Crude measure (OR/RR)
» Adjusted RR (OR/RR)

Degree of Confounding

A Crude measure >>1 over estimation
"~ Adjusted measure »<1 under estimation




Effect modification/ Interaction

Effect modification

Crude analysis

Useof oral Significant association Breast
contraceptive cancer

Stratified by family history

Effect modification

Factor 1] —— [outcome.

Family history of breast cancer:

Use of oral Strong association Breast
contraceptive cancer

Alcohol ‘[ Cancer

Breast
. >
s1evuRaLilu Crude measure annns stratified

No family history of breast cancer:




Poisson Regression

Y = INCIDENCE / CONTINUOUS

log[count] = ﬁo + B]xli +[0 + BKxKi
log[count or cases/time|= 3, + B,x,, +11 + Bexy,

logl[rate = A]= B, + Byx,, +[1 + Byxy,



. use "D:\practice data sets\rti korat.dta’

swilk ais

Shapiro-Wilk W test for normal data

Variable Obs

ais

hist ais

59

W

©.59608

(bin=7, start=0, width=10.714286)

v

21.662

6.623

20

T
40
Injury severity score

Prob>z

©.e00ee

Iteration
Iteration
Iteration
Iteration

ais

EE poisson - Poisson regression

Model  by/iffin Weights SE/Robust Reporting Maximization

Dependent variable: Independent variables:
ais fal4

Suppress constant term
Options

© Exposure variable: Offset variable:

Constraints:
Manage...

Submit

poisson ais fal4, irr

log likelihood
log likelihood
log likelihood
log likelihood

Poisson regression Number of obs

LR chi2(1)
Prob > chi2

Log likelihood = -590.86834 Pseudo R2

IRR  Std. Err. P>|z]| [95% Conf.

Interval]

fald
_cons

4.777992 .5528086 13.52 @.000 3.8@8573
3.818182 .4165978 12.28 0.000 3.e83067

5.994163
4.728575

Note: _cons estimates baseline incidence rate.




Univariate analysis

« poisson ais fal4, irr « poisson ais fal4, irr

Polsson regression Number of obs Poisson regression Number of obs

LR chi2(1) LR chi2(1)
Prob > chi2 Prob > chi2
Log likelihood = -593.09701 Pseudo R2 Log likelihood = -491.02805 Pseudo R2

P>|z] [95% Conf. Interval] i . P>|z| [95% Conf. Interval]

slept 1.460446  .1486272 0.000 1.196355  1.782834 dambus 4.933804  .3703446 9.000 4.258811  5.715778
_cons 11.6 1.077@33 v. 009 9.669989 13.91522 _cons 6.431819  .3823319 0.000 5.724468 7.226575

« poisson ais slept, irr « poisson ais hit, irr

Poisson regression Number of obs Poisson regression NumbeT of obs
LR chi2(1) LR chi2(1)
Prob > chi2 Prob > chi2
Log likelihood = -491.02805 Pseudo R2 = Log likelihood = -715.37453 Pseudo R2

ais IRR  Std. Err. P>|z| [95% Conf. Interval] 1 - P>|z] [95% Conf. Interval]

dambus 4.933804  .3703446 0.000 4.258811 5.715778 i 1.e39761  .0@95076 @.000 1.021293 1.e58564
_cons 6.431819  .3823319 9.000 5.724468 7.226575 10.3936  .6666055 ©.000 9.165859 11.78579




Multivariate analysis; IRR

. poisson ais

Iteration @:
Iteration 1:
Iteration 2:

fald slept dambus

log likelihood
log likelihood
log likelihood

Poisson regression

Log likelihood = -338.58742

ais

fald
slept
dambus
hit
_cons

Note: cons estimates baseline incidence rate.

IRR Std.

4.178341
1.150043
3.856233
1.076447
1.477969

.5660355
.1176251
.3175042
.0107098
.2629338

hit, irr

-330.60085
-330.50745
-330.50742

Err. Z

18.56
1.37
16.39
7.40
2.20

Number of obs
LR chi2(4)
Prob > chi2
Pseudo R2

P>|z|

©.0e0
©.172
0.0080
@.000
©.028

3.204
.9411402
3.281552

1.85566
1.042881

[95% Conf.

Interval]

5.448981
1.4@5316
4.531555
1.897644
2.894575

o Finnannifdazinnudoeiiazien
FUUFAMTUNAIUAND T 4.18 1win
Yo4Auil kinn Wadassuniuannns
nAUDAUAAWS NSINUSNAUNANNTS
yushvassdsnuaznslauduadngn

ASTUVALAD

.« Aufiliusnaifinsyushoasadmu
BTl AT UUANNTURSINTG
UaSUNDU 3.86 win Wosnsh
FUAIUANNMSARIUDULAALAS ANTHN
ifduaznslaudugiusanszumnnud



Multivariate analysis; Coet.

. poisson ais fal4 slept dambus hit

o NUARNAIAANDIRANNLZLINAEHA
Iteration O: log likelihood
Iteration 1: log likelihood

Iteration 2: log likelihood

-330.60085 ] a & o
-330.50745 FULIANFUIALRAUAND WD 1.43

RER 0702 AZILL D FRFISUAIBANAANTRAL
PaUAAWIN NSINUSHAUATNTYUEH
aesaIsaLazMSlauduaIUSa
ASTINALAD

Poisson regression Number of obs
LR chi2(4)
Prob > chi2
Log likelihood = -330.50742 Pseudo R2

ais . P>|z| [95% Conf. Interval] dd - o o .
* AUNUNUSNIUNNNISEUNDYIFONPATN

| 1.429914  ,135469 __ 10.56 _ ©.000 1.1644  1.695429 L4 -
| .1397997  .1022788 1.37  ©.172  -.0606631  .3402624 LﬁEN‘I/IQZ&JﬂxLLuuﬂdﬁﬂJjuLﬁ\iﬂﬁﬁ
dambus |  1.349691  .0823353 _ 16.39 _ 0.000 1.188317  1.511065

fal4d
slept

hit .0736658 .0099492 7.40 0.000 .0541657 .093166 UIGHRAUINH DU ]35 LN@M@M’)ﬁUﬂ’)E
_cons .3906691 .1779021 2.20 0.028 .0419875 .7393508 Qjﬂﬂjﬁﬁﬁusﬂmzlﬁﬂlﬁm ﬂjﬁmﬂlﬁ’js
waznslauduausnnsunnud




. use "D:\practice data sets\depress2.dta’




Rate ratio / Incidence rate ratio

No. of sick Person-time Incidence rate
( | R R) ( ] ) Exposed TE A/TE
Unexposed TU B/TU
» A ratio of ftwo incidence rates Total (A+B)/(TE+TU)
» Used in RCT or Cohort study (with . .
. No. of better Person-time Incidence rate
person-time datq)
estrogen 25 178 0.1404= 14.04%
» Rate ratio (IRR) = [A/TE] / [B/TU ] Placebo 9 117 0.0769= 76.69%

» IRR=(25/178)/(9/117) = 1.82 Total TE+TU (A+B)/(TE+TU)

Summaries, tables, and e

Nusber of obs

B total - Estimate totals

11.61895 148, 2414
197.9658



ear models and related ’ !f 7 Std. Err. t P> I t I E poisson - Poisson regression

Model  pyfiftin Weights SE/Robust Reporting  Maxsmization

Ordinal outcomes » 121 183.4714 -2.27 0.025 ) —
Dapendent vanatle Ingepensent vanables
ategoncal outcomes » 186 185.1879% -9.91 9.365 b . group

Count ocutcomes » Poisson regression Suppress corstant ferm
actional outcome ) NSy - —— Options
» ﬂ Expomune vanabie Offset vanable
! 3 OC¢ eneralized negative U al regre:
hoice mode » 2
Z¢ flated N reare .
Corstrains
T ( ’ . lated nega L 3l re
poisson diff group, irr
Mu te time es ’ 2ted we n note: you are responsible for interpretation of noncount dep. wariable
) Utore r
v - b ; ated negative ¥ al regre

Iteration 8: log likelihood = -218.04324
gitudinal/panel data ’ Censored POisson (6aress Iteration 1: log likelihood = -218.84323

Multrieve X€ ( »
" ‘ Giaci et oiaay Poisson regression Nusber of obs
" » . -
. ; Poisson model with sample selectio LR chi2(1}
Epidemiology and related » ] Cance Prob » chi2
Pane! Poas ) (EOIe4%0N . ) )
s - . Log likelihood = -218.84323 Pseudo R2
130Q¢ y P, ne e Diny egre
Sample-selection mode »
M el Po 0 egression . oL 1 -
. oy i deights 5SE/Robust Reporting Mg at .
ey . byfiffin Weights SE/Robust Reporting Maximization diff IRR [ Std. Err. [95% Conf. Interval]
Muitilevel negative pmmre2~ ip Canfidence level
SEM Clural equation modesin ’ Exact Poisson reqression Emoup 1.889487 .1339536 1.53156 2.137848
A (lat ass analy » _cons T SOInTe 5221647 6.486371 B.459838
i eqgression finie ure mo
MM (hinite mixture models ’ Do 0. FEpeT CONSATEINTS
Nega t n te e mod
RT (tem respon e : D) Report p-valises 18st stateshas, and coalidence irlervals
sted Poisson regress=on finste mixture '
Multivariate analy » Suppress contidence inderyals
Treatment effect ’ Suppress p-values ard Rest SLabEhcs
Invey 3 analy ’
! AMBLIC 1egress » Factor-variable reparing options Set tabile foemats
4550 »
L nfe ) de »
Meta-an
Baye N rearesci >
Multip mputat -
Nonparametnc ana »
Exac SLStiC ’
esa )
ower, p n, and mp! 2
ye analy »




Conclusion



Type of study design

A dunuulnu

» Qualitative / quantitative
» Descriptive
» Analyfic 2¢

» Cohort/Case control/Cross-sectional



Type of data

1. doyamuluuuulru

Category / ordinal/ continue
Normal distribution ¢¢

1. shivwdu outcome / exposure




Descriptive study

» Categorical Variables
- Ratio, Proportion, Percent (%)

» Contfinuous Variable

= Normal Distribution
> Mean, SD

- Not normal Distribution
> Median, Range/IQR




Analytic

» Comparison

» Categorical outcome
» Chi-square (x?) test
» Confinuous Variable
<« Normal Distribution
» t-test (2 groups) F-test/ANOVA (>= 2 groups)
<+ Not normal Distribution

» Wilcoxon test, Mann-Whitney U test

» Association
» Study design



Association by study design

Study design Measure of Measure of association
frequency

Cross-sectional Prevalence Prevalence ratio

Prevalence odds ratio
Case-control Prevalence Odds ratio

Cohort Incidence Risk ratio
Odds ratio




Regression model (Predict/ Odds
ratio)

» Linear Regression Y = outcome, x= exposure
<« Y = continuous + normal distribution A= continuous / calegoleg
» Logistic Regression

+ Y = Categorical
» Poisson Regression

<+ Y = Incidence/count
» Cox’'s Proportional Hazard Regression

% Y =Time to event
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