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Immune
system

Metabolic status

« Communicable disease.: a disease that can
be spread to a person from another person,
an animal or object. Ex: common cold,
influenza, tuberculosis, etc.

« Non-communicable disease a disease that
can NOT be spread from person to person.
Ex: cancer, heart disease, cirrhosis, etc.
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Chlo. =a +/- b wt.

Regression

Ronald Christensen

Log-Linear Models

and
Logistic Regression

second Editkon

log(ilae/laitlas) =
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AN observed (o Aseanoiaaii expected (e
Ausdas ulsa nulsaas fulsam
133 W 1 WA 2 A3 P! {133t a1 A 2 A3
fulng>=0d) | 58 11 10 B Lshluno=206h | 4535185185 17.5555556 | 1609259259 19
hiwdnaod | 3 | 5 | B | 8 |ihdudnqoi [oesusss| B womo| ®
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rhsuluai>=20 M 58 11 10 2 wWsuvai>=20 77 | 45.35185185| 17.55555556 | 16.09259259 79
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8.282026059

whsuluai>=2 3.527433722 | 2.4479606 | 2.306631718

7.88289227

vWhsuLdn<20( 3.357436916| 2.3299866 |  2.195468744

el 6.884870638 4.7779472  4.502100462
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ilade Ha 1 Ha 2 Has 533 I

vhsuluai>=3 3.527433722 | 2.4479606 |  2.306631713 | 8:282020059

vh$uidn<20( 3.357436916 | 2.3299866 |  2.195468744 | 7-882892273 X

734 6.884870638 4.7779472 4.502100462
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Chi-square Distribution Table
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991 100

L e ta

NN L]

995 .99 975 .95 9 1 05 .025 01
000 000) 000 000 002 271 384 502 6.63
001 002§ 005 010 021 461 _599 738 921
007 011 @022 035 058 6.25 : 9.35 11.34
021 030 048 071 106 7.78 11.14  13.28
041 055 @83 115 161  9.24 12.83  15.09
0.68  0.87 1.64 220 10.64 14.45  16.81
099 124 217 283 12.02 16.01  18.48
1.34 165 273 349 13.36 17.53  20.09
.73 2.09 333 417  14.68 19.02  21.67
2.16  2.56 394 487 15.99 20.48  23.21
2.60  3.05 457 558 17.28 21.92  24.72
3.07 3. faca ol q 18.55 23.34  26.22
19.81 24.74

27.69
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Degree of Freedom Formula
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Degree of Freedom = N - 1
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auNAFIU MIadA . Mriva A dadnaenaaay P <0.05, P<0.01
1138 A2aM3 M P Heaq Aeamsmannaunnuuanaa Chi square inng
e astiianudiusnu visefluiladuass

Interpreting the Chi Square results

If Then
pvalue <3 Reject the null hypothesis Variables are Related
pvalue > 3 Cannot Reject the null hypothesis Variables are Independent

In the above results the p value 15 0.00031.
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() StatCale

# *Untitled1 [DataSet0] - IBM SPSS Statistics Data Editor

i > 11 f v
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Exensions Window Help @ epl In 0 e Collect Data

H{.Eh @ =~ E&%@ ﬂ'ﬂ ﬁg %E 1]%‘ (@ Analyze Data

13 IntenviewiD
& inteniewlD | GaName | ghGender | FfAge | gllRice | var | v | v
_1 = 1 Peter Male 15.00 Yes
2 2 Marian Female 20.00 Yes
3 3 John Male 18.00 o m & BM?EIu 3 5 s L e e R ) M B =
|4 4 James Male 13.00 | & veme | en-_mnm_._w o St : — - SeN ta
5 5 Peter Male L R eSS P —C TR o
6 6 Emily Female 19.00 == I Z';'-'F).".}..,u‘ by EMMZBE e BRI REI Ty v o S bt Sy 3
7 7 Erica Female 22.00 >l A | B | = D E _-
8 8 Jean Female 2500 1
9 | 9 Jane Female 2200 2 HIV+ HIV- Risk Odds
L] 10[Victoria Fomate 26.00 IS \vD+ | 15 35 50 0.3 0.42857143
S — 1jien i 17.00| vD- | 25 | 125 | 150  0.16666667 0.2 )
Free Data Analysis Tool DATA ANALYSIS TOOLS: 5 ' 40 = 160 200
@ HIO 6 Risk Ratio  Odds
¥ @ | .2 7 nullhyp  RR=1 OR=1 Relative Risk
C e
. BN althyp RR=/=1  OR=/=1 1.8 2.14285714
9 (1.2,2.4)
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i 1. Risk ratio (relative risk)

Exposure (E) No Exposure

~F

No Disease (—D) C d
laiditlaqy
a+c b-+d
dilaqe 1sk to the exposed

a/(a+c)
RV, (;227))

| risk to the unexposed|




Probability of winning
oDDS = —mm— — m—— =

Probability of losing 1-p

Where p = probability of winning {(event occurring)

odds anuilusavasthelaiZay ( Mnaua / Tuinnua)

Odds ratio iigu odds 224 Tfasafiunnsng




Odds Ratio nfseminey Odds asungmsal destlave

URIAUSHN 31 | uRIBUSH

Tan155Us Y 31l
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51584

a b Odds = a/b

1qqg

wagausy GAP
TaiiAgausH C d Odds = ¢/d



P T LS e |

raausy GAP 10 ¢

latAgIaUSH 15 ¢ 20

= = |
S5 P )

| AL sim) LA

o 2 ) v =1 DN 7

Tamdlasusas 30/40 wiau Tanalalasusas 10/40 ; odds wraausa = 30/10

Tamalasusas 5/20 wiau Tamalalasusas 15/20 ; odds lsivraausa = 5/15

odds ratio Aa odds iagausn/ odds liraausy =(30/10)/ (5/15)



Odds waulaniauia
AN naresiade

Risk = probability

Probability vs Odds S

FiNanu

Risk Odds
p r (»+q)
. P(p) = P _ptq_vp “_P
Mathematically ) p+q 0(p) p_i_q qp+q) q

Figure 1: Probability (P) vs. Odds (O) where p=probability of success and g=probability of failure

Graphically




RR alamaAulnutianainnqn odds

Factor+

(expose)
Factor-

c+d
(non- C
expose)

-- Risk dilaqs = a /a+b
3 a+b
- Risk laidilaqs = ¢ /c+d

odds = ad/bc

Relative risk, odds ratios
TaldAmaanu YN lgR1eny




anuvianeg odds ratio, risk ratio:  Tlilldauviavewa™
bAEl 3 b a+b
AUTH

TxiAe C d c+d
AUTH

WrsniAzaUsH Asdan155usas 4.5 1in

1Sl LaSyn1sausa

Aty odds laildnisagihitlugniue

a+c b+d

ﬂﬁﬁg’ﬁdﬁi[ﬁgﬁ’uﬁ"ﬂﬂ GAP ANNP

azflamaiiluvhsafiineausn 4.5 win odds = ad / bc =4.5
ras Wsulalan1s5usas
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estrogen annniaulailu
() '
Nz1394.4 190

Interpretation
nguilAa

more likely to be exposed to estrogen than those without endometrial carcinoma. ratio fungu
control il

i 2 ) : ) : v : Wy uanld
exposure are 4.4Z times more likely to develop Endometrial cancer than those without Wenlaildl

exposure.’ The reason is that a case-control study begins from outcome i.e. selection of a e

sample with the outcome of interest which in this case is endometrial cancer.
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Odds ratio calculator

Subjects with positive (bad) outcome

Number in exposed group: D 3

: +
Number in control group: ‘ | ¢ Factor a b
o (expose)
Subjects with negative (good) outcome
Factor- d
Number in exposed group: ‘ b (non- C
Number in control group: | | d expose)
a+c b+d
Test

Computational notes

The odds ratio (OR), its standard error and 85% confidence interval are calculated according to Aitman, 1991
The odds ratio is given by
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Free statistical calculators

Free statistical calculators Relative risk calculator
Odds ratio calculator Exposed group
Subjects with positive (bad) outcome Number with positive (bad) outcome:  [40 | a
Number with negative (good) outcome: [ b
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; Control group
Number in control group: |20 i
Subiuoes wiiks neowiive lacod) cusonte Number with positive (bad) outcome: 120—J c
[ Number with negative (good) outcome: ISU d
Number in exposed group: |15 b eg ) -
Number in control group: |50 d Test
Test
Results
Results Relative gsk | 2.5455
95% Cl 1.6991 t0 3.8134
QOdds ratio 6. 6667 - statistic 4530
95 % Cl. 3.03151t0 14.6610 Significance level | P < 0.0001
Z statistic 4718 NNT (Harm) 2965
EEEEoIR P<0.0001 95% CI ' 3.534 (Harm) to 1.666 (Harm)
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Odds ratio (OR) in Retrospective or Cross sectional Study

Outcome
Yes No

A B

o
w

_(A- D)

OR = (B+C)

<
(o]
(@)
o

Treatment

OR -~ .E‘_{_'f
c/d

axd

 bxc

with the standard error of the log odds ratio being

SE{In(OR)} - \/% ¢ % 1, %

[ =

95% CI = exp ( In(OR) — 1.96 x SE{In(OR)} ) to exp( In(OR) + 1.96 x SE{Ia(OR)}
Credit https://www.medcalc.org
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Free statistical calculators

Free statistical calculators Relative risk calculator
Odds ratio calculator Exposed group
Siskdacts with nositive (bach outoonis Number with positive (bad) outcome: |40 | a
Number with negative (good) outcome: |15 b
Number in exposed group: a o ¢ ) —‘
¢ Control group
Number in control group: |20 c
Subjects with negative (good) outcome Number with positive (bad) outcome: 20 | ¢
— Number with negative (good) outcome: ISU d
Number in exposed group: |15 b - ) -
Number in control group: |50 d Test
Test
Results
Rl Relative FSK | 2.5455
95% Ci 1.6991 to 3.8134
Odds ratio | 8.6867 2 statistic 4530
95 % CI: . 3.0315 to 14.6610 Significance level | P < 0.0001
£ stanstic | Site NNT (Harm) 2265
Sl e P <0.0001 95% CI ' 3.534 (Harm) to 1.666 (Harm)




Relative Risk (RR) in prospective Study

Outcome
Yes No Incidence Exposure

S Yes A 8 il
ke RR (A/(A+B))
k5 N i ) T ) ] (C/(C+D))
Q. 0 \

a/(a+ b) Incidence Non Exposure

¢fle + d)

with the standard error of the log relative risk being

1 1
ath c+d

SE {In (RR)} = ‘/5 ' %
and 95% confidence inerval
95% CI = exp ( In(RR) - 1.96 x SE(In(RR)} ) to exp( In(RR) + 1.96 x SE{In(RR)) )
Credit https://www.medcalc.org
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Chi-Square Test

Test of Independence / Test for Association
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CASE CONTROL STUDY

past exposures
outbreak
ISk FactoD investigation
risk factor B
risk factor C é: 1

risk factor D

odds of being exposed - caseT uavannda
= 0dds Ratio (OR)

NASANLLSA

odds of being exposed - control \_L

waz bunUlsA

NS ey
Credit : Dr.Ranil Appuhamv :Epidemioloavy made Easy




CROSS SECTIONAL STUDY"—\ﬁ Prevalence studies

representative

relatively inexpensive
assessing exposures/ outcomes

assess health needs -
NAFNA529

cauxw y L
anas

A15ANANY
questionnaire Fadudlau

point in time

walaflinala

Health surveys



COHORT STUDY

Retrospective Cohort Study

risk factors exposed
—
disease ol Aol disease
outcomes
@3 Hlorkd Heaith
risk of disease (exposed ) O
ST TR e R ——
risk of disease (unexposed )
b ncreas d ris Cohort study (0 measure
RR ! (m ——— k) COVID-19 vaccine effectiveness
= < lower risk among health workers
RR =7 (same) RR<T ( ) in the WHO European Region

bredit : Dr.Ranil Appuhamy ;Epidemiology made Easy Guidmece Dozument
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Randomised Controlled T rial

best interventional study design

investigators
- . () cvecome

mf;ervent:mn disease

compared symptoms
randomrs:d death rate
study population i
Y pop ) . ;) P double blinding
TH1 no u
participants o no influence on study
control

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy
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SUMMARIES

systematic review

relevant studies
assess
synthesize
interprets

\

summary

meta-analysis

studies of
similar design

single summary result

combined analysis

uses data

Credit : Dr.Ranil Appuhamy ;Epidemiology made Easy
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ANSWER:

Performing the chisq.test() with correct=FALSE yields exactly the square of the z-test: in the output
numbers included in the end of the question 2.41832=5.84817.

These are two identical tests. Z squared is the chi-square statistic. Let you have 2x2 frequency table
where columns are the two groups and the rows are “success” and “failure”. Then the so called
expected frequencies of the chi-square test in a given column is the weighted (by the groups’ N)
average column (group) profile multiplied by that group’s N. Thus, it comes that chi-square tests the
deviation of each of the two groups profiles from this average group profile - which is equivalent to
testing the groups’ profiles difference from each other, the z-test of proportions.

Let us have a 2x2 frequency table where columns are two groups of respondents and rows are the
two responses “Yes” and “No”. And we’ve turned the frequencies into the proportions within group,
i.e. into the vertical profiles:
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