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[2J Feedback

INTRODUCTION TO DATA IN
BIOSTATISTICS

uses @
* pefine cut-otls,
* understand variation,
* To present dato.
* To make inference (provide evidence).
SR

Data 00:07:54

» cm‘ Iﬂls L Ds'm
* measurable, * Countable,
* &g weight, height, . No. of people
AST, AT levels. who ore sick/
* mean of data con healthy, alive/dead.
Gender.

* Proportions/
percentages can be
caleulated

Pulse rate is a data which i discrete and countable,

however it is quoantitative as we caleulote it meon.

&P is quantitative data.

Active space
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Scales of data 00:14:25
Nominol | Ordial interval eato
*Nameddala. | *inherert | interval | ¢ Rafic |
* Mo sequence order, between con be |
° g Gender, *Has o twovalues | caleulated,
religion, biood sequence. i present. | *Thereis
groups. *eg Stage, [(° wNostort 2ero pond/
grode, the point/ro absoute
severity of absolute 2ero.
the disease. 2ero. * £4 No, 15,
*eq °C, d8. Fev levels.

Interval type of data. :
example : 30 °C is not half as hot as 40 °C, but coider

compared to 40 °C. Here the intensity of data is measured.
Riso, the temperature can go below 0 °C Gin minus °C), wiich
means there is no absolute 2ero.

Rodios :
Example : A weak fragile child weighs 30 kg when the ideal
weight s!')owdha\lebeen4o%sinthesmusesmup.m
ideo) weight is a x child's age, which means the values can be
expressed in multiples (double, triple) of each other

i.e caleulation oF ratios is possible.

flso, there is absolute 2ero/ no value below zero.



MEASURES OF CENTRAL TENDENCY
AND VARIATION

Measures of Central tendency - 00:01:59

meon :
L Arithmetic mean *
* fAveroge = L(summation)
n
3. Geomelric mean :
* Coleuloted in case of : Bxponential dota.
exireme values.
* example : Human development index
(india. = 0.4, ranked at 129 In 30i9)
3. Harmone mean !
* Coleuloted n case of : inverse dato.
Fractional values.
Rdvantages :
* Best measure of central tendency.
* gasiest to calculote.
Disadvantages
* most aftected by extreme values.
median :
m&m@&amarsmmwndmwdmmg
order.
M\Iw\‘msesa
o beas&a@#ectedbgu&remvdues.

mode :

T*\enwsi&eqmﬁgocmurhsvahe.

mode = 3 Median - & Mean.

Advantages
. Themstmbus&measweo?centmlkendencg.
. Thehs%-tobeﬁﬁec&edbgex{remevahes.

Data. with extreme values : Preferred meoasure s median,
Pre?ewedmeankgeom&mmn

PEM « v4.0 « WMarrow 6.0 - 7002
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Measures of variation 00:14:11

1. Eanse '
anse = Maxdimum 10 Minimum,

a. Standard devialion :
Gives the mean deviation of every volue from the meon.

Formula : The root of the mean of squared deviation

SO = {z‘.(x-i)*‘
n

In case of a. small sample,

SD = X -%)" n-—Iisthe correction for tre
Y on-i small sample (n < 30).

3. vVariance :
variance (V)= spD*
ve L -%)*

n

4. CoelSicient of variation (CV) :
Absolute variation between a difSerent populations,

Cv= SO XIi00o
mean

S. Standard error :

aives the error in ditferent studies in terms of standord
deviation,

Alternatively, gives the variation between values when
difSerent researches are done.

o. Standard error for mean :
* For quantitative data.
¢ Se!“ = né-g

Vn



Maasures of
Certral Terdensy
b. Standard error Sor proportions : and Variation

* For qualitative dalo.

'Sepe'ﬁq
i\

Pt Prevalence,
Q ¢ 100 -~ prevalence.
n : Sample size.

¥ p- value or Confidence interval is provided as input,
Standard error hos to be calculoted and not the
Standard deviation.

Artive space



NORMAL DISTRIBUTION CURVE

Normal distribution curve ) 00:00:08

i represents the distribution of data. in o bell-shaped curve,

'nahrge swnple.
&y : Theweigmo'ﬁsh;den&s in the class.

<0 T0 100

Features ot Normal distribution curve ;

H is also Known as the Gowssian distribution curve.
'rl'is-abihteral\g symmetrical belli-shaped curve.
The ends never touch the baseline,
Mean=medim=mode->coincidea&00rﬂweeentrepohh
SO=1
AUC = | (Area. Under Curve), means the whole population is
occounted: for,

€9 : Mean Hb (X Hb) at a. place = 10 gm% * 3 gh.

wheretso=asﬂ
mean

—-ISD/—\HSD

-a SO ¥a SO
-35D +3 S0
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Assumptions in normal distribution curve :
First assumption 00:07:28

setween the — 1 5D and + 15D 1 8% of the population lies,
aehueenihe-aSDnM+asmqs$o¥ﬂaepopummm
eetween the — 3 S0 and + 3 SD ¢ 99% of the populadion kes.

&g : Meon blood glucose = 90 +10 SO.
How much of the population wil be expected to fall
between :
* 80 t0 100 mg/di = 8% population.
* 10 40 10 mg/dl = 95% population.
* 70 40 100 mg/di = 8% + 135 & population ((95-6D/3=35]
* more than 70 mg/d! = 00 — &S % = 9154 populakion.
* Less than 100 mo/di = 844 population (00-AS+a+0S).
* more than 100 mg/di = K % population.
* Less than O ma/dl =100 — 99 = /3 = 0S% population.
* Less than 120 mg/dl = 100 - 05 & = 99:5% population.

!

ra
*3




Normal
Distribution
Q The mean blood Slucose from 5929 MIC fermales in the Curve

state of maharashira was found 4o be 120 £ 5 mo/dl The
cut off for diagnosing &6OM was kept as higher than MO g/
dl How mony pregnant females are expected to be DM

diagnosed?
A < S0, C. 100 10 200.
8. SO 10 100. . 300 40 S00.

Meon = 130, + 1 SO = 135, + 3 SO = KO, +3 5D = US
-15D =135, - 3 S0 = 130, -3 5D = Ii5.

To be oM diagnosed, they must belong to above + 3 SO of

populodion.

Above +a SO = 100 - 95% (between +a and -a SO - a.5% fess

than -a s = as%

a5% of 939 ~ 150 females, which falls under range of

100-300.

Second assumption : Zone of Normalcy 00:20:51

z;meu‘#nonm)cﬁ,/norrm!zcmve=
eehwenhe—awmﬂ*aso=qs%o¥popﬂatm

2 score
i is also called standord deviate,
nges*hebcmno#&hemheh&ermsoﬂhes’cw\dwd
deviation (SD).

The cut ofS for 2 score : + 3 SO/t 196 SD.
¥ the 2 score is » 3¢ Abnormal 2 score.

ttisca}uda&edbgsobservedm—&xpededvme
e={»)

£q ! Observed value of Hb = 1S gm /d).
expected value (akwoys the mean volue) = 10
so=a
2score=1S—10 = a5
da
2 score a5 ¢ lies &S SO away from the mean

Aetve spaoe
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CONCEPT OF PROBABILITY
VALUE

P value 00:01:05

P volue
Probability value (chance of events expressed in
decimoale).
Normal volue ranges from O 1o 1.
O * Lowest probability.
1 Mavdmum probability.

Stondard errors (S€) ¢
4, +3, £3,...

Confidence limit/interval
+ 4o — | = 8% confidence interval.
+a %o — & = 95% confdence interval
+ 3 t0 — 3 = 99% confidence interval.

——————— pvalag = | ——— >
/"

-3 -3 - meon ¥ *d +3

9% Glormol zone)

in the normal distribution curve !
The highest probabiity is fowards the centre : L
The lowest probabiity fies on either side of the curve.
At +a to — 3 standard deviation the P value Is : 0.05 -~

2one of normaley,

Active space
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Biostatistics

P value - abnorm_al zone

00:66:20

bwnp\e=2nndm¥seddhico“rinl—hxo3rw;:sﬂand5

E\roup B
!
Orug is given (Remdesivir)
)
check, A

&roup &
{

Placebo given (Vitamin C/2ne)

i
Check &'

Thecoﬂeckeddntaisincorpomtedin o. machine : §ives P
volue.
\f the P value is 0.03 : Abnormal/out oF the normal zone.

£ value > 005 P value < 005
Normal variant fbnormal variant
Non-significant signifcant
No effect found eflect i found ,
Null hypothesis ¢ Recepted Null hypothesis : Rejected ',

Cosaws e

P value - normal zone and changes 00:16:42

i sandy

The normal zone Sor P value — 95% confdence interval



Concagtt OF

¥ the normal 20ne moved Srom 954 1o &8% :

Previously non-significant becomes significant.
Chanees of finding an eMect ircreases,

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

¥ the normal 2one moves Srom 95% 4o 99% :

Previously significant becomes non-significant.

The chances of finding an effect decreases.
Thechmceso?accapkhgo#nwlhgpathesisinereases.
*PA8 Sonces of beta ervors increase.

Alpha error, type I & II error 00:23:08
Definition :
# is the probability of finding an efSect Gust by chance)
which in reality does not exist,

it corresponds 1o the P value/confidence interval/timit.

Example : P value of 004 corresponds to @ volue a%.
Hmeansﬂ-\ereisauchameo?morhmes'md&
It also means there is 98% of confidence in the

stucy

8% corresponds %o 3a% o.lpha.

95% corresponds to S% alpha
094, corresponds to 1% o.lpha.

FPER : The chance of finding disease in a healthy patient.

Type | error :
Rejecting a null l’gpoﬂ'aesis, which in reality is true.

Active space

Type W error :

Recepting a. null hypothesis, which is false in reality,
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TESTS OF SIGNIFICANCE

sintistical matherateral farrrule o derve o pialee
Detenmines it P-volue i sgﬁ“cont or ron sanleard.

Types of tests of significance 0002 59
Tgpes
L Pammetnc a. Mon—;;armxe&fc
Quontitative Qualtatve

Normal distribution dato. Non-normal distrdouton doto

 Porametretest | shuston | won-paremetre tet

faired 't test. Single group me nermar's test.

unpaired ¥’ test Two aroups Chi square test (1*).

/n/a

sample ¥’ test.

Roalysis of voriance | Three or more Hruskal-walls test,

Gy groups Chi square for trend.
Advance tests of significance 00:08:58

* Large sample (n > 30) =2’ test.
* Ordinal dato.  wicoxan rank test (W/@Q)
w/e sign test w/R sum test
For grouped dala. For ungrouped data

* wormaicy of data : RolmogorovV smemov test.

* Outhers : Duon's Q test.

* internal consstency of questonnaxre : Cronbach’s &
seore

* Compare a new test usth a gold standard test « dland
adtiman onakyss.

PEM * V4 U - Marrow 8 4 © Saed
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19

* Level o?—'agreemenf : KAPPA test.

Observed level of agrecment - ewpectfd lwei_ o#ogteemav&
1 - expected level of agreement

Formula,

PSM -+ V4.0 - Manow 6.0 - 2022
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CORRELATION, REGRESSION AND

SKEW
Correlation 00:00:13
Relation between a variobles.
Scatter p\ots are used.
Types :
I
o ¥
Linear Curvilinear
_2 flep known os * Also known as
Pearson-tari non-tinear/
correlation. Speorman correlotion.

* Represented by : r * Represented by: P

Active space
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sOwds sandy

Coefficient of determination o 00:10:04
” grEQ‘ Y r:!O."! " =20/
' Z
* | d(/- - X
pa X [

+ : Perfect positive correlation 0 unit change in X axis = |
unit change in Y ax3s).

? 0.7: Strong positive correlation.

05~ 0.71: modera:kelg positive correlation.

< 0.5 : Weok correlation.

€03 : very weak correlotion

coellicient of determination (COD

The percentage change in one variable which i accounted
for by a unit change in another variable.

CO=r*ns

R_egression 00:18:26

Primarily refers ‘o prediction.
Tgpes s
1. Linear : ¥ variables as quantitiative,
3. Logjistic : ¥ variables are qualitative.
I univariofe linear regression !
£q : Predicting renol failure based on &FR.
4. uUnivariate Iogisﬂc regression !
£g : Predicting Ml based on ob&s&g levels.
3. multivariate linear regression !
£g ¢ Predicting the renal status based on serum Na,
urea, creatinine and &FR levels.

16



4, nuitivariate bgistk: regression !
&g Pmdicuns ihe presence or absence of mi based on
smoking and obesity levels, Qamils history

Linear regression, Yy=o+bx

Y4 : Dependent variable.

. Regression constant,

b : Coeticient of independent variable/slope of curve
x ¢ Independent variable

Skew 00:24:36

Describes o, non normal distribudtion.
* Left sikew ( Direction based on the 4ail end ) :

Lelt skew

menn<median<mode(lod«in3wmrds{hele¥0.

. Q'Sh&sketm

E.\Shl' skew

measn > median > mode (looking towards the right).

g &

At wpace

A : mode
6 : medan
C ! mean

smnfsa.rgmmmem>mm‘vm.

17



Blostatistics
2Kew and Box and whisker (quartile) :
a 3
| ! 4
| 35% asn
as% ask
Each whisker : as%
The box : SO%, each part : 5%
i =T— Hiah
Rignt ;[ =
- sided
[ Y
Y skew :
] Y ,
: ug N '
---------- | '
HT1 1 ;
= igh /
(oud & '_ [:l o
Qiah& side skew
Conventionally i¥ nothing is mentioned, left side is taken as
the low side of the variable.
a. . - i
SN < Eﬁ Hah
l, ‘| RS N
L ____________ - - " Leh ‘.
Llouu ﬁ'IH sided "
High shew
Le®t sided skew '
\
]
* 3 (-
; ; S

18



SAMPLING METHODS AND
CALCULATION

Samvple
. Quanmg (caleulationy.

* Quality (sampling methods)

eo\hmndbemﬁhmmreprmmtﬂwpopmm

Samgling methods 00:01:12

Types
T Nig=probability/Non-random sampling ¢
a.Conveniemesampllna:
* tasy to perform.
* Chance for selection blas.
* may rot be representative of total
populotion.,
b. Guota sampling :
. Prede%nedseko?ru!es?orsampﬁng
* Chance for bios.
¢. Purposive sampling :
= mresasemndnrgmmm
d.Srmbal\swnpths
* Ropidly increasing,
* For example : 3 people bring 3 people each
and in turn the new 3 people bring another
3 each.
* Preferred in case of diseases with social
stigma. (hidden diseases) ! Aleoholism
W drug abuse
male {0 male

Transgenders

PSM » v3.0 » Marrow 5.0 « 2021
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