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Biostatistics index

STATISTICS

Measures of Central tendency and Variation
Normal distribution curve.

Tests of significance

Concept of Probability value

Correlation, Regression and Skew
Sampling methods and caiculation
Probability and Tiles

Graphs

Biostats review and QA round

EPIDEMIOLOGY

Analytical Epidemiology
Advanced analytical study designs
Experimental Epidemiology
Evidence based medicine

SCREENING

Advanced concepts in screening of disease
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INTRODUCTION TO DATA IN
BIOSTATISTICS

uses :
* pefine cut-ofis,
* Understand variation.
* To present data.
* To make inference (provide evidence).

L —
b

Biostatistics
v J i J v
gosics Compare inferential  raphs Miscellaneous
l dato. shThcs
Dota, type/ —‘ﬁ P - value
Measures of Measures  distribution curve.
p— ot Tests of
b ianificonce.
tendency,  Variation. Sign
néinx Standard
' deviation,
medion.
Data 00:07:54
1
Quantitative Quolitotive
*  Continuous. ¢ Discrete.
* Mmeasurable. * Countoble.
* &9 weight, height, * &0 No. of people
AST, ALT levels, who are sick/
* meon of data con healthy, alive/dead.
be calculoted, Gender.
. Propoﬂom/ g
percen’cages con be 2
coleuloted, 2

Pulse rate is o data. which i§ dicerete and enuntable,
however it is quantitative as we cajcwate s mean.

&P is quantitative dodo.
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Scales of data 00:14:25
Nominal Ordinal Interval Ratio
® Named dofo. | °Inherent *  interval ¢ Rotio
* No seouence order. between con be
‘egGender, | ‘Hasa two values | caloulated,
religion, blood sequence. is present. | * There s
roups. *eqStage, |° Nostark 2ero point/
grade, the point/no absolute
severity of absolute 2ero.
the disease. 2ero. * €0 No, 15,
* &9 °C, d8. Fev levels.
interval type of dota. :

xample : 30 °C is not half as hot as 40 °C, but colder

compared o 40 °C. Here the intensity ot dato. is measured,
Also, the temperature can go below 0 °C (in minus °C), which
means there is no absolute 2ero.

Ratios

example : A weak fragjle child weighs a0 kg when the ideol
wegh’csmddhavebeenwlsainﬂwesmasegrmpme
ideal weight is a x chid's age, which means the volues con be
expressed. in multiples (double, triple) of each other

ie caleulation of ratios is possible.
Also, there is absolute 2ero/ no value below 2ero.
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MEASURES OF CENTRAL TENDENCY
AND VARIATION

Measures of Central tendency 00:01:59

mean :
I Arithmetic mean
* Average = Z{summadion)
n
a. geometric meon
* Caleulated in case of : &xponential data.
extreme values,
* example : Human development index
(india. = 0647, ranked at 19 in 3019)
3. Harmonic mean :
* Calculated in case of : Inverse dato.
Froetional values.
l‘-\dVantaaes :
* pest measure of central tendency,
* tasiest 1o caleulote.
Disadvantages :
* most affected by extreme volues.

median :
Centtral value after arranging in ascending or descending
order.
Rvantoges :
* Least affected by extreme volues.

mode :

The most frequentiy occurring value.

mode = 3 Mmedian — 4 Mean.

Advantages :
* The most robust measure of central tendency,
* The last to be affected by extreme volues.

Active space

Dato. with extreme values : Preferred measure is medion.
Preferred mean is Seometric meon,

PSM + v4.0 » Marrow 6.0 - 2022
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Biostatistics

Measures of variation 00:14:11

L thse :
Qange = Moaximum 10 Minimum.

4. Standard deviation :
Gives the mean deviation of every volue from the mean.
Formula. : The root of the mean of squared deviotion.

s0= [Elx-x)
n
In case of a. small sample,

D= ’Z(x—i)a n - | is the correction Sor the
n-| smoll sample (n < 30).

2. variarke
variance (W)= sp?
“idde & (¢ - x)?

n

4. coelSicient of variation (CV) :
Absolute variation between a different populations.

tv= SD X100

mean

S. Standard error ¢

qives the error in ditferent studies in terms of standard
deviokion.

Attematively, gives the variation between values wnen
difSerent researches are done.

o. Stondard error for mean
* For quantitodive dodo.
L] Sem = 2

Vn

ageds oAOY

Page 2/3



-Iu&-. 7850040383

Measures of
Central Tendency
b. Standard error Yor proportions : and Varitation
* For qualitative dato.
. Sep = @
N
P : Prevalence.
Q:i00 - preVaJence.
n: Sample size,
It p- value or Confidence interval is provided os input,
Standard error has to be calculoted and not the
Standard deviotion.
H
2
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NORMAL DISTRIBUTION CURVE

Normal distribution curve 00:00:08

it represents the distribution of data. in & bell-shaped &iirVe,

'nalarsesample.
63=Thewei3h’fo‘}s{uderﬁ$'\nﬂ\eclass.

50 10 100
(verage Weight)

wegh’c
Features of Normal distribution curve ¢

1 is also Known as the Gaussian distribution curve,
Hisa bila&eml\a sWical bell-shaped curve.
The ends never touch the boseline.
mean = median = mode > Coincide ak O or the centrepoint.
SO =
AUC = | (Area. Under Curve), means the whole population i
accounted Sor.

£ : Meon Ho (X Hb) ot o.place =10 gm#% £ 3 ofh.

Where 150 = a of%
mean

=1 SD/“\HSD

-& 50 +a S0
-3 5D +3 8O

Active space
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Biostatistics

Assumptions in normal distribution curve :
First assumption 00:07:28

Between the — 1 5D and + 15D ¢ &8% of the population lies.
eeh»eenﬂ'se-aSDand+aSD=95'£loepopub&ionlies.
eeh»eenﬂwe~3somd+3so=99%o$’chepopuhﬁonlies.

€4 * Mean blood glucose = 90 £ 10 SD.
How much of the population will be expected to fall
between :
* 80 10 100 mg/d) = &8% population.
* 70 to 10 mg/d = 95% population.
* 70 t0 100 mo/d| = 8% + 135 4 population [(95-68)Y/a=5]
* more than 70 mg/di = 100 ~ &S % = 91.5% population,
* Less than 100 mg/dl = 844 population (00-135+3+0.9).
* more than 100 mg/d) = i % population.
* Less than 60 mo/dl =100 - 99 = 1/ = 0% population.
* Less than 120 mg/dl = 100 — S % = 99.5% population.

+a
+3

o2eds eAnoy

10 130
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Normal

Distribution

Q. The mean blood glusose: from 5939 AC Semales in the Curve
state of Maharashtra. was found to be 130 £ S mo/dl The
cut of§ $or diagnosing &DM wass kept as higher than 140 mg/
dl. How many pregnant femoles are expected to be oM
diagnosed?

A <0 C. 100 o a00.

6. SO 4o 100. D. 800 to SO0.

mean = 130, + 1 5D = 135, + & SD = K40, +3 5D = 145
-18D =135, - 35D = 130, -3 SD = IS,
Tobeﬁundwgmsed,k\'\egmxs’cbelons’coabm+a§30¥

popndaim

Above +3 SO = 100 - 95% (between +a and -4 $O) - 4.5% (ess
than -3 $O) = ash

ash of 5939 ~ 50 females, which folls under range o
I00-300.

Second assumption : Zone of Normalcy 00:20:51

zoneo‘}nom\alcgfnomnlzonw
etween the ~ & SO and + & SD = 95% of population.

2 score :
i is also colled standard deviate.
it gives the location of the value in terms of the standard
deviation (SD).
The cuk of§ $or 2 score: + 3 SD/* 196 SO.
if the 2 score is > & Abnormal 2 score.

w\scamnotedb3=0bsewedvm~&xpec’cedvme
sD

Es=0bser\ledvalueo¥Hb=l53m/dL
expected value (olways the mean volue) = 10
sO=a
ZSCO(€=!§—:E =as

a
Lscore&S%“es%SDwngﬁm%enm

Active space

Page 3/4



2 Feedback

Biostatistics

oauds aApdY

13 MedPlus - 7850010383

20ne of

Hb: 4 b 8 10 13 ¥ Ik
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CONCEPT OF PROBABILITY
VALUE

P value 00:01:05

P value
Probabiity value (chance of events expressed in
decimalg),
Normol value ranges from 0 to 1
0 Lowest probabih’g.
'+ masmum probobility,

Standard errors (s£)
H, £3, 13,

confidence limit/intervol :
+10 ~ | = 68% confidence interval
+a to - & = 95% confidence interval
+ 340 — 3 = 99% confidence interval,

———pvoke =i ————

-2 -2 - meon d A 3
=y
954 (Normal 20ne)
ao%
in the rormal distribution curve :

The h‘sshest probabM}j i towords the centre ! |,

The lowest probabiity lies on either side of the curve.

M +3 Yo — 4 standard deviation the P value is : 0.05 ~
mo?mrrmlca.

Active space
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P value - abnormal zone 00:06:20

2xamp|e=2andomisedclinicmﬁ’cml—’cwosr0upsnard6

Group A Gtroup B
¥ V
brug is given Remdesivi)  Placebo given (vitamin C/2ine)
J d
check A Check &

The collected dota. is incorpora’ced in o. machine : gives P
volue.
I£ the P value is 0.03 : Abnormal/out of the normal 20ne.

P value > 0.05 | P value < 0.05
Normal variant Abnormal variant
non-significant significant
No eMtect found etect is found

| Null hypothesis : Recepted Nl hypothesis : Rejected |

\ % 005 = P-volue
; * G032 = P-value (out of normal
2one)
mean 3 3
8%
— — (Normal 2ene)
99%
P value - normal zone and changes 00:16:42

The normal 2one for P vake — 95% confidence interval

Page 2/3



16 Coristiths - 7850010383
Probability
Value

I the normal 2one moved from 95% to LB% :

Previously mn—signi%can’c becomes sismﬁcant
Chances of finding an effect increases.

The chances of reject of rull hypothesis increases.
The chances of alpha. error increases.

I¥ the normal 2one moves From 95% 1o 99% :
Previously s‘gni%can’c becomes nm—s‘g'\i%cmt

Thechanceso¥%nd\n3ane¥$ectdecreases.
The chances of accepting of null hypothesis increases.

The chances of beta. errors increase.
Alpha error, type I & II error 00:23:08
Definition :
I is the probability of finding an effect (ust by chance)
which in reality does not exist

i corresponds 1o the P value/confidence interval/limit.

exanmple : P value of 0.0a corresponds 1o a value a%.
&mns&\ereisa%chmceo?errorh'chesmd&
it also means there is 98% of confidence in the
s{udg.

8% corre:;ponds ‘o0 33% o.lpha.
5% corresponds to S% o.lp\a
99, corresponds %o ¥ alpho.

FPPR=Thechanceo¥%nd\n3disease in 0. healthy patient.

Type | error :
Rejecting o rull hapo’chesis, which in reality is true.

Active space

Tgpe W\ error ¢

Aecepting o null hypothesis, which is false in reality,
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TESTS OF SIGNIFICANCE

Stadistical mothematical formula. to derive a. p-volue.
Determines i P-value is sgni%cank or nOn sisni%cant.

Types of tests of significance 00:02:59
T5pes
{ 1
L Parametric 3. Non—parametric
Quantitotive Qualitative
Normal distribution dota. Non-normal distribution dota.
Parametric test Stuotion | Non-parametric fest |
| Paired ¥ test. Single group me nermar’s test.
unpaired 't test |Tl.u03roups |chisqtmretest(x‘).
#/t/A Independent |
sample Y test, |
Analusis of variance | Three or more ‘msﬂal—wal\istes&.
(wov) groups ‘ Chi square for trend,
Advance tests of significance 00:08:59

. wSeswnple(n> 30) ='2'test,
* Ordinal dato.  wileoxan rank test (LW/R)

J
w/e sign test wW/R sum test
For smuped doda. For unsrwped dodo.

* Normaley of dada. : Kolmogorov smirmov test,

* Qutliers : Dixon's G test,

* Internal consistency of questionnaire : Cronbach's @
seore

* Compare a new test with a gold standard test : Bland

olrman amigsis.

PSM - V4.0 - Mamrow 6.0 » 2022
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88 Biostatistics 19

¢ Levelob asreement : KAPPA test.

_ Observed level of agreement - expected level of agreement
! - expected level of agreement

Formula

eoeds ey
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CORRELATION, REGRESSION AND
SKEW

Correlation 00:00:13.

Relation between & variables.
Seofter plots are used,

Types :
¥ ’ J N
Linear Curvilinear
* Also known as * Also known oS
Pearson-tari non-finear/
correlation. Spearman correlafion,
* Represented by ‘r * Represented by : p
e P.ange =140 H
-1 ¢+ Perfect negative
correlotion.
+ : Perfect positive
correlation.
v = 0 No correlation.

Negative Posttive

l

correlotion correlotion :

Y Y ‘/I

Active space
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Biostatistics
Coeflicient of determination 00:10:04
v r=03 g r=04
h
7 i
2ad
R X 3 X
Y1 r=-01 Y r=-0a
R
RS R
' ¥ AN
S \'\\;‘\
. "." . \\;‘}:’_;
63 X 83 X

+ : Perfect positive correlation ( unit change in X axis = |
unit change in Y axis).

? 0.7 Strong positive correlotion.

0S-071: moderate|5 positive correladion.

<05 : Weak correlodion.

<03 very weak correlation.

CoefSicient of determination (CO) :

The percentoge change in one variable which s accounted
for by a. unit change in another variable.

= rtink,

Regression 00:18:26

Primarily refers to prediction.
Types:
I Linear : ¥ variables as quantitiotive.
a. Logjstic : I¥ variables are qualitative.
I Univarriode linear regression :
€q : Predicting renol failure based on GFR.
a. Univariote losushc regression :
€ ¢ Predicting Mi based on obesity levels.
3. multivariate linear regression :
£g ¢ Predicting the renal status based on serum Na,
urea, creatinine and &FR levels.

eouds oAy
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