Descriptive statistic

Measure of central tendency
Measure of frequency

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong



Type of variables

> Qualitative: values can be categorized only
« Dichotomous: 2 categories
« Polytomous: more than 2 categories

> Quantitative: values can be measured

= Discrete: takes only certain values. There are
“gaps” between the values

« Continuous — infinite number of possible values.
There are no “gaps”.

&
el



Quantitative (numeric, metric) variables are classified as

continuous It can take all values in an interval
e.g. weight, temperature, etc.
discrete It can take only certain values (often integer value)

e.g. parity, number of sex partners, efc.
Continuous data can be categorised into groups, which one needs to define

“upper boundary” and "lower boundary” of a value (or a class)

120 121 122 123 124 125 126 127
boundaries:

120.1 120.2 120.3 120.4 120.5 120.6 120.7 120.8
boundaries:

120.11. 120.12 120.13 120.14 120.15 .120.16 120.17 .120.18
boundaries:



Measurement scales of variables

> Qualitative variables
« Nominal scale (group classification only)

« Ordinal scale (classification with ordering /
ranking)

> Quantitative variables
« Interval (constant distance between points, no
true zero value)
« Ratio (constant distance between points + true
Zero)



Example: Nominal scale

> Gender, marital status, illness, death

Male

v
p—

Values have no meaning

Female . D




Example: Ordinal scale

> Olympic winner, Education, Disease severity

Equal distance between
points does not reflect equal

interval value.

1st rank = 2" rank # 2" rank = 3" rank



Example: Interval scale

> Temperature

&
<

| ) : X
0 10 20 30

Freezing point was supposed to be zero degree celcius

Not the true ZERO temperature (no heat )

v

v

Equal distance between points means equal interval value

10 °C 220°C —20°C=2>30°C

:
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Example: Ratio scale

> Weight, Height, Body mass index (BMI)

|
0 10 20 30
True ZERO (nothing here)

Equal distance between points means equal interval value

10 =20 = 20 =30



Practice: variable type & measurement scale

> Smoking
= Yes/No:
- Dichotomous, nominal
Number of cigarette
- Discrete, ratio

« Category of number of cigarette (0, 1 — 20, 21 — 40, >40)
- Polytomous, ordinal

> Age
= Young/old
- Dichotomous, nominal
= Year of age
- Continuous, ratio
= Age group
- Polytomous, ordinal

.
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Variable Result of measurement Measurement scale

Marital status single/married/divorced nominal
gender male/female nominal
smoking yes/no nominal
smoking nonsmoker/ light smoker/ ordinal
moderate smoker/ heavy smoker

smoking number of cig/day ratio
feeling of pain yes/no nominal
feeling of pain none/light/moderate/high ordinal
feeling of pain 0-------- > 10 ordinal
attitude toward strongly agree/ agree/ ordinal
selective abortion not sure/ disagree/ strongly disagree
blood pressure mmHg ratio
temperature degree celcius interval
weight gram ratio

tumor stage I, IT, III, IV ordinal



Descriptive statistics - a way to summarize a dataset (a group of measurement)

Example:

140
123
140
151
155
147
134
151
132
134

140
161
132
141
130
155
140
140
140
141

Height of 100 children, 10-12 years of age.

140 136 141 123 125 (KZ 125 129
142 155 129 130 139 129 (KZ 130
138 142 155 125 136 129 136 153
138 125 123 134 135 135 135 130
134 146 135 139 134 142 139 149
158 135 141 136 136 147 139 132
141 153 142 127 147 142 146 127
151 140 141 147 139 134 140 149
141 142 165 153 146 (KZ 151 151
138 130 141 132 140 138 127 129

What are values that best describe the height of these 100 persons?

11



Summary: Descriptive Statistics

Type of variable | Measurement Statistics Presentation
scale
Numerical Interval Mean, or Median, | Histogram
discrete Ratio or Mode (rare), scatter plot
Range, SD, IQR | |ine graph
Numerical Interval Mean, or Median, | Histogram
continuous Ratio or Mode (rare), scatter plot
Range, SD, IQR | |ine graph
Categorical Nominal Proportion (%) Table, Pie,
dichotomous Ordinal Bar chart
Categorical Nominal Proportion (%) Table, Pie,
polychotomous | ordinal Bar chart

12



N15IAAINANABIADHA
Central Tendency

Epidemiology for Non-communicable
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Aaaa (Mean)

e Fafiu fe Arithmetic mean wie aundaavadia

< 1 A 1 Y] 1 o A
* duraswvesmninynaunsnlunguiiedis misaleiuauaandn (N)

(Y] (Y} Jd

* dydnuaives Mean vesnguiiedna ae Y (swd “x-bar”)

c

o =
¢ gasni1snIuIu Ao

_ 1 1S
X == (Xt Xeto+ X)) == X
1 | )

Epidemiology for Non-communicable

disease, Dr.Auttakiat Karnjanapiboonwong L



Mean: mqasng
oy () vosnthu 10 au &l
11 28 42 5 50 30 24 52 21 27
Sx. = 11428+, +27 = 290 10

1 1

X = — (290) = 29.0

10

I I I I
10 20 40 50

Mean = 29




Mean: amaniin

QU

o ~ 1 o Y Jd
lduannszuiumsmuiui sudou tazuaaidlvdyanyal

nunalanans 1o

I¥sudeyadafne (quantitative data) wni

Only one mean per data set
ldmvosnnaundnlumsaiuin

RS uHansznuNNANFNATmganS o AeanngnnanFngin
Tngy (extreme observation) Taamwizlunguaiedisuua
1an

— G “sensitive” to outliers

Epidemiology for Non-communicable
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ssagru(Medlan)

Median dlumwes mnsniiegasinais (Middle observation) e
a & o v A o w ! Y v A Y
ANFNNIHNAYNIIIAIT IR IdUA AN 1Intiee un (MTeun liliiey)

—When n is odd avd),
median fe Awesmndndad [(n+1)/2]H
—\When n Is even @avg),
median fe Aundsavadiaves duFnasaiansenaia’ldun

ausndan[n/2] &u [(n/2)+1] 1

Epidemiology for Non-communicable
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Median: saasne

Y
018 (1)) vosrihu 10 au Al

11 28 42 5 50 30 24 52 21 27
Step 1: Fesorgniniios liun

5 11 21 24 27 28 30 42 50 52
Step 2: N=10 (1avg): Fuiudesmaeswifagasainans,
[n/2] th = 5t and [(n/2)+1]™" =6™ observations

1 9J
S'[eQ 3 MUIUAURDYVBITDIAIN U

Median = (27E|5i2f80)</ngor_morzzln5ﬂcable

disease, Dr.Auttakiat Karnjanapiboonwong 18



Median: saasnsauq

« Example A: 2 4 6
Median =4

« ExampleB: 2 4 6 8
Median =5 (average of 4 and 6)

« ExampleC: 6 2 4
Median # 2

(Values must be ordered first)

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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Median: auauiis

wihiu 50™ percentile
¥sudeyaidaine (quantitative data) wini

Only one median per data set
luldsumansznuain extreme observations

— Fan “‘robust” to outliers

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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Median is “Robust”

The median is more resistant to skews and outliers
than the mean; it is more robust.

1362 1439 1460 1614 1666 1792 1867

This data set has a mean of 1636

Here’s the same data set with a data entry error “outlier”

1362 1439 1460 1614 1666 1792 9867

This data set has a mean of 2743

The median is 1614 in both instances, demonstrating its
robustness in the face of outliers.

Epidemiology for Non-communicable

disease, Dr.Auttakiat Karnjanapiboonwong 2L



gulan (Mode)

» Mode #ie miishiumniiga (the most frequent value
In the dataset)

« {4,7,7,7,8,8,9} >>> mode of 7

« {4,6,7,8}F >>> has no mode
— (each value appears only once)

- {4,7,7,7,8,8,8, 9} >>> mode of 7
and 8

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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Mode: auaniin

131 &adnlsFalsauazdunm (Quantitative and
qualitative variables)
May be >1 mode per data set

May have no mode for some data sets
lilasumansznuan €Xtreme observations

The mode is useful only in large data sets with
repeating values

Epidemiology for Non-communicable

disease, Dr.Auttakiat Karnjanapiboonwong 23



Comparison of Mean, Median, Mode

(A) Symmetrical

Mean/|\ Mode

(B) Positive Skew Median Negative Skew

Mean = Median

Mean > MEdIan a skew con the mean, median, Mean < Medlan

disease, Dr.Auttakiat Karnjanapiboonwong
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Part I.
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How epidemiologists work?

1 L NS HUDIHIU STUININYUBINTTUU

Counts cases or health events, and describes
them in terms of time, place, and person

2. MIM3

Divides the number of cases by an
appropriate denominator to calculate “rates”

3. mafSauiia

Compares these “rates” over time or for
different groups of people

a a Aa q
IZTUIINYUBIUAINTH

*s rate “luﬁﬁi%’immeJ13#@&@?1%1@&“%%‘@@'%%%14ﬁaﬁ’aﬂﬁamm%ﬂéfmﬁﬂ ”
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Rabies in animal (Jan — 20 Aug 10)

= 765 sample were tested; 182 confirmed (23.8%)

disease, Dr.Auttakiat Karnjanapiboonwong



L p= (] f?
P1IANTNTN LMN’]%@N‘H@QT%‘F\N%L‘J\‘]‘]J’V]Nﬂ%‘]ﬂ :

Total population Population at risk

Men |Women

All of them still have cervix?

for Non- unicable

Source: Basic Epidemiology, 2“%5&2?'&? ki iboonwong *



guno n. Uszsins 100 au

uvaeey 1 — 257 20 au
uvaee1gsznan 25 — 69 3 50 au
Ivaee1gu1nna 09 1 30 au
tithouzisuhnuagnitelm 15 au

sune v. Uszsins 100 au

uvaieeg 1 — 257 50 au
IMe01gszyiaN 29 — 09 1 20 au
unasergunna 09 1 30 au
HRthouzisahnuagnitel 10 au

ouneladitfann wnanannu



ans1aIu VS. daaiu VS. aa9

e Ratlio (sasdm)
1w ! < 1 ! : =} 1o o
— v A/ B Tagh A sgilunse ludluaiuniicues B 2l wag Lisuiludeqd
N8R INY
— U MINPUTAABDUTUNMSNANTN 130 oATIdIUTIUIURABIRI BT I

Usezming
* Proportion (daaau)
— whiu A/ B Taeii A dudunilaes B uaziimiiemea
— ﬁﬁmgﬂm}’;qg’md 083 1 (uronvzuanaiu defos aoniiu deudu 1ad)
— 1w dadruveanameluilszannsnanua
« Rate (sn51)

— luneszuiainet vneds minu A [ naihmsdungusefnmn

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong

32



Exposure and Disease

EXxposure

ELE))

Disease
(sn)

Age

Male

Northern Region

Rainy Season

Rubella

Heart disease

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong

Food poisoning

Dengue fever
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FUAVDINTTIN

1. nsdmaunm (Measure of frequency)

— 1WAV 1IANTONIZNNFUN N

— 1w ghelsaomsuisludanda a T5waumlalull 2552
2. nmaiaanuduwiug (Measure of association)

Y] (Y] Y] J 1 [y, '
— MINAANUTUNUTTEHI Tadendnuyr waz Isa

1 Y a Y, v v J o '
— YU lfWﬁﬂiJﬂ’lﬁ!,ﬂﬂﬁ?i%ﬁﬂ?ﬁJﬁNWH‘ﬁﬂucﬁéﬂ%\l

q

3. nmadauansznu (Measure of impact)

QU

% S A = d'd 1 =
— ﬂﬁ’)ﬂNﬁﬂ’i%‘ﬂ‘ﬂﬂ]f’)ﬂﬂﬁ?J‘Hi’t’]lliJllﬁi]fl]fJ“I/]ﬁﬂ‘]elW]’t’)ﬂTi!,ﬂﬂT’iﬂ

1 v A v A = a\ 1 9J) v v A 1
— Y ’Jﬂ“lfl!‘l/iﬂll‘]J3$ﬁ‘ﬂﬁﬂWW@]’Oﬂﬁﬂﬁ]\‘]ﬂuTﬁﬂﬁﬂﬂuﬂhl‘Vi“L!
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Part Il
Measures of Frequency



N15AAUAUNG

* Prevalence anuin):
- el 199 A o
— M3davuiauedlan “NNoy M Al AINMKHUA
9J
— 1IN I ULaZ T8
J
— 52 Tordvoams e anuyn?
- A 7. .
* |ncidence (giianisal):
[V} d' 6C A 199 1 £!' o
— N5IAVULIAVDLLTAN PR Y IHBIIAINIYIHA
— aulammizsie iy
J Y=Y J
— 152 Towduoams I giianisel ?
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EX1: wvansrayalsaiuiuanuluaina
N WAL 2

2552 2553 2554 2555

PINNT 9UND f

91N U

2552 2553 2554 2555

ons1iey KRR

P11E 9N U
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ANTN LASALRNIF

7\

Incidence (I)
New cases

Prevalence (P)
New + old cases

Resolution
Cures
K njanmargi%rggﬁ\%gDeathS

Epidemiology for
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EX2:aayalsaiunnaniy annaulaings

e fswamegiilu prevelence wse incidence

* aznilaenglsnidtheimwailulsaluiasenne

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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EX3: Prevalence or Incidence

* Sazavyasaunlawiumluriagil
o Sunugnilulseanuaulaiagaluviail

* sanaamelsanzisluyaainsaisisagalull 2545-

2554

* Sunugaadadslainaluitl 2559

o Sunugaweninlungamwamuasluiun 1 §.6. 2554
* aanthalsaligauauenudl 2595

* FUIUAUNLIVIAU LUt

Epidemiology for Non-communicable
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Prevalence

1. Point prevalence

— anuyn o 3ana1 (lumal§iia Ae $renariuauuing)
— 15 oasIANugnUeIdTheu o ui 1 aaan 2595

= $1udthowynu w Suft 1 qaian 2555 x 100,000

E Puauilszang wun 1 aaiau 2555 -> Population at risk

2. Period prevalence

— ANYN W PIUIA

— 15U oaNgnUeedile lsannuauTatiageluil 2595
= swaudithedie 1 w.a. 2555 + fihelmilidl 2555  x 100,000
RPN ERR AW EA AT ARR

disease, DT j ong

Population at risk
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Interpretation of Prevalence

Y

¢ Y 2 oy} A J
¢ Lﬁ’t’)ﬂﬁﬂﬂﬂ’ﬂlﬂjﬂuu"ﬁuﬂﬂ ’Q‘]J@]fﬂiﬂ! I 3sgstial
o a = ' 9 A
?’HLH‘L!Tiﬂ ﬁ]\ﬂﬂJﬁﬁﬂiﬂiﬂ)’ﬂ”ﬂﬂﬂéﬂLW@ﬁWfﬂﬂ’iﬁ{]mﬂﬂ

Tsa'la

o sz lewilunmsvennszlsa dsewns ns
ATTINTNYINT
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EX4: wilana Aaaugn VS gilfinigm

DUND N
* ANMUYNILINIY 30%
* pUAMIAILINIY 5%
DUND U
AU 20%
* pUAMIAILININY 10%

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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1.

2.

Incidence

Incidence proportion sedus ldun
Incidence risk

Cumulative incidence
Attack rate (1#iumsszuia)

Incidence rate seouq 1dun

Incidence density
Force of morbidity/Force of mortality
Hazard rate

Person-time rate
Disease intensity

Epidemiology for Non-communicable
disease, Dr.Auttakiat Karnjanapiboonwong
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Incidence Rate

< v 1 a 1 A o 1 CQJIJ A 49! I~ = 9

Wumsianmsainalsalunguaunds il Tsauu MauuE M3 oH

= R I v o a 9 ~ 1

Wedla 39 uUP15 19051015100 150 lae lH5ezia1ue9nSIaeIne
Aa d' 1 <3 o

n3na 13nveanne auneglumsaneunllugiuvesnismuiu

A <
msaaa1y N au dlunart
upazaulszeznaaamuIsamn t 1 Tegi=1, 2, 3, ..., N

Y 1 (+Y] 1
‘WiJEj‘]J’JEJ X 31811&%3@5383&3a1ﬂﬂﬂa1’3

Incidence Rate = X/ waswvown t;

— d.&@%ﬁﬁﬁﬁgﬁn&?&%nJD Person-time at sisk




Interpretation of Incidence Proportion

* Three assumptions required when calculating
Incidence proportion:

— ifimanaouliveaszanng, Lifimadeiiannaungou
— ﬂﬁzmﬂiﬁ’wumﬂuﬂﬁwmﬁﬂ’sjm"?"fm M1d5umsfanedieneiiio
— Tigasudu nnaudeal TemaivzRamamssinmdfinyes
« The only way to Interpret incidence proportion, or
“risk™, 1s to know the length of the time period over
which the risk applies

Epidemiology for Non-communicable
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1/78
XX a1

Ay A Aa =
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A19819U84 Point prevalence

~N O ol bh WD BE

A
31N
|
| N GUNINA
| XX e JYNIENNTANAIY
| Kk 1/7¢
| X:X #1118
= d'a =
0O 1 2 3 4 5 6 7 Unaaaudnu

A A v
ﬂ’ﬂll‘]gﬂsllﬂxﬂﬁﬂﬁ»l@ﬁllﬂu =?
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A29819UD Period prevalence

N GUNINA
SR qIBNNNIAAAIY
18

o QECRTY

I ]
0 1 2 3 4 5 6 7 ilnaaswudnm

anugnvadlsnli 7% =2
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A29819UD4 Incidence proportion

~N O ol bh WD BE

~
31N
|
| BN (UAINA
| XX e JYNIENNTANAIY
| XX 178
| X Ay
O 1 2 3 4 5 6 7 Unaaauanun

ANNTIVRINISINALIAIM 71 = 2
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A19819U8 4 Incidence rate

1 td'd =
PINIATNUTUNTNA

~
7187 [
naaan'la (1)

[/ ommm qUNWNA

el q¥IgNMIAAAIY
0 1]7¢
| 6 XX e
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1
0
3
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=
ANTUANHI

o
=
N
w
N
Ul
o
~N
t
-
=2
5)

Person time = ?

Incidence rate = ?
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Crude vs Specific Measures

* Crude (overall) Incidence/Prevalence
— Incidence/prevalence among total population at risk
= # of cases/deaths among total pop. at risk
# of total pop. at risk
— Eg. National cancer incidence in 2009

« Specific Incidence/Prevalence
— Incidence/prevalence among subpopulation

= # of case/deaths among subpop. at risk/
# of that subpop. at risk

— Eg. - o Differences among specific
« Age-specific cancer incidence incidence/prevalence are

¢ Gender-SpECifiC DM prevalence important for generating
* Food-specific attaghodat@on-communicabic hypotheses!

disease, Dr.Auttakiat Karnjanapiboonwong



Yo 1 ff o 9 o 17 99 ay a v a
nsldAnan “amst’ visa “CRate” fluimssanunuanuyiass

* oasgiamsa = INcidence rate

vise onsthe (szriamsszna) = Attack rate
= # of new cases / # of pop at risk at the beginning
* oasmnuyn = Prevalence rate

= # of existing cases at a point of time / # of pop at risk at that
point of time

* sasime = Mortality/Death rate
= # of deaths / # of pop at the beginning
 snsiheme = Case-fatality rate

= # of deaths from a disease / # of cases of that diseases at the
beginning

Y
v

v Y o
nanuannanuil Nl “dagny’ vse “Proportion”




AANITEI

* l¥msiana (Prevalence or Incidence?)

— U ANUNDITUANUUA
9 o a\
* %A1 ITHA
—liladuamzdsemnsnquideannms
A A a
® ISYNYDONA

— %1905 iz ay
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Descriptive Epidemiology: Describing the Burden and
Distribution in Populations

Calculating rates in populations
 Cumulative incidence:

* Prevalence:

* |ncidence rate:

Comparing rate across populations
e age-specific rates
e Age-standardized

-4000000-3000000-2000000-1000000 0 1000000 2000000 3000000 4000000

Different age structure



Example: Age-standardized mortality rate

Standard Age-specific | Number of | Age-specific | Number of

population | mortality | death: mortality | death:
rate: White | white rate: Black | black
<1 700 23.9 167.3 31.3 219.1
1-4 32000 0.7 25.3 1.6 51.2
5-17 113000 0.4 45.2 0.6 67.8
18 -44 145000 2.5 362.5 4.8 59.6
45 - 64 81000 15.2 1231.1 22.6 1830.6
>65 50000 69.3 3465.0 75.9 3795.0

total 428,000 - 5296.5 - 6659.7



Example: age-standardized mortality

rate
e Crude mortality rate (per 1000 populations)
— White: = 14.3
— Black: = 10.2

* Age-standardized mortality rate (per 1000
populations)
— white: = (5296.5/428000) x 1000 = 12.3/1000
— Black: = (6659.7/428000) x 1000 = 15.6/1000



What is DALY’s

* DALYs = Disability Adjusted Life Years

— The sum of years of potential life lost due to premature
mortality and the years of productive life lost due to
disability.

* DALYs=YLL+ YLD
— YLD = Years Lived with Disability
— YLL = Years of life lost

A w
Q2
| e § Q| |§

Originally developed by Harvard University for the World Bank in 1990



http://en.wikipedia.org/wiki/Harvard_University
http://en.wikipedia.org/wiki/World_Bank

SSSUUNNTVISA

%) e [
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A = et wr -
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- TsaugazlsANANNIANA 1IN UHAESZAUANNT IS HBENUFTIHY AV

Isa

=YLL,+ YLD,
=YLL,+ YLD,

=YLL +YLD




Tablel: Rank of diseases with DALYs by gender, Thailand 2547 (B.E.)

Male (Year(B.E.) 2547)

Female (Year(B.E.) 2547)

Rank Diseases DALYs Rank Diseases DALYs
(x100,000) (x100,000)
1 HIV/AIDS 6.0 1 Stroke 3.2
2 Traffic accident 5.9 2 HIV/AIDS 2.9
3 Stroke 3.4 3 Diabetes 2.9
4 | Alcohol dependence/harmful use 3.3 4 | Depression 1.9
5 Liver cancer 2.8 5 Ischemic heart disease 1.4
6 Ischemic heart diseases 1.8 6 | Osteoarthritis 1.3
7 COPD 1.8 7 | Traffic accidents 1.3
8 Diabetes 1.8 a Liver cancer 1.3
9 Cirrhosis 1.5 9 Deafness 1.1
10 Depression 1.4 10 | COPD 1.1

source: International Health Policy Program Thailand, Ministry of Public Health




Male (Year(B.E.) 2552) Female (Year(B.E.) 2552)

w Diseases DALYs Rank Diseases DALYs
(x100,000) (x100,000)
1 Alcohol related disease 5.1 1 Diabetes 3.8
74 Traffic accident 5.0 2 Stroke 3.5
< Stroke 3.7 3 Depression 2.4
4 N\ 2.6 4 Ischemic heart disease 1.8
23 Liver cancer 2.6 5 HIV/AIDs 1.6
3 Ischemic heart diseases 2.5 6 Cataract Osteoarthritis 1.5
74| Diabetes 2.2 7 Osteoarthritis 1.4
38 COPD 2.1 8 Traffic accident 1.3
I Cirrhosis 1.8 9 Anemia 1.2

10

CA lung 1.3

[N
o

Liver cancer 1.1
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