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Descriptive Statistics

®* Mean (Standard deviation)
®* Median (Inter Quartile Range - IQR / Min-Max)
® Proportion

® Percentage




Inferential statistics : Parameter

estimation

®* Mean (Standard error / 95%CI)
® Proportion / Percentage (Standard error / 95%Cl)
®* Hypothesis testing (T-test, Chi-square test, ANOVA)

® Regression analysis (Linear, logistic, Poisson)




Data and Statistics

® Collecting DATA to obtain INFORMTION a
particular research

® Data obtain observations on one or more

variables

® Data are usually obtained from SAMPLE of
individuals which represents the population of
interest
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* walidnlatiedsmsinusiusiudaya (Encompasses the
methods of collecting)

* wagsUNa (Summarizing)

¢y

* WiadnTzvivayalaag1egnaas (Analyzing)

e

124

* WiaasUnaanvoyalaagnegnaas (Drawing a conclusions
from data)




Uszinnvasdayanisannauwusaanlu 3 Ussan

1. wlemaanunuzuastaya

. %agm%aﬂ%mm Lﬁu{fagat,%aﬁ’;l,am (Numerical)
+ Discrete \iudnudiu wu Sruruiuueulsewenuia S1unuvisit Srununtae
+ Continuous Suifuiifivrseya / Tnadesle wu dindn auge
. %amuat,%a@mmw
+ Nominal scale uveyaitluaunsafiatunsonila (Mutually exclusive) luanunsndasudule 1wy e nyUiden

- Ordinal Scale Juvayanluausaintunseniula (Mutually exclusive) upanunsadnandiula 1w ANgURSIVRIlsA FEAUNSANY

2. LUamsuvainvasdaya
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3. wlsmunsYestaya

Ua

1S UNTYYR (Nominal scale) LWl LA 913N 391
« WATUBIDUAU (Ordinal scale) kWU @G sEAUNSANYY NgUNY

« 1P91URTNIA (Interval scale) Sanvasayaiuiianlauaransaventiinaveseyalanlmidannuessifieds veyaseduimsunsaa
uveyailufiguow (absolute zero) wiu gaumind S1umilaladveuion

+ 1AT1EATIEU (Ratio scale) ifunasnisaveseyadsuhinaumiouwnasdunsae ueyasedumassanamudureyaiifiguum (absolute
zero) wu luildu (0 vm)




.........

4

ATUBLAUUTENNYDIBLA

=\

A5N15N19@D

ANULLA BN
SYPRINNUSLLANVDY
VDU

U

YayauUUNgy (Categorical data) Lazvayan ey

AaLiee (Numerical data) Tuan@unnm1an

918 5784 FZAUANNAULIA 10 336U




W ERLTGHT

YayauszyIns: Uszunsnansl Uszunsides

. AnUSISNINEIUYY NSUANSUNATEY .UM NY, d1NIUEDRALAITIR

N15U28 N13A18: F189UIINAUIWIU/NTLNTIN

. §IUVBYA 43 wnly, veyan1siinane alav. (e-claim)

VaYaINLIINYIUIA : N13308 NBU{URANTS

* §IUYDYA 43 LU, e-claim

Jaduide: 91 N15d15995UN N

. N353V MUTEVINS e 5 U, Asunnemans 51114 1.4%0s

¢ MIFENTIVWGANTIUAVAIN LYY a1 YN3 N1508NNAINIY 9113, dtINUads
LG

o lwan199 U ouniulnag




AUFNYTAIVDIVBYA

= Y o .
N13UYBYAGHUNY (missing data)

AMATNYBYA (Data

quality)
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« Descriptive analysis (AU 381 dn1uUN): @ﬂ’]'ﬁﬂ'ﬁzmﬂﬁuaﬂiﬂ

A15LATIZALN DIV VLT

« Analytical analysis (Relative risk, Incident rate ratio, Odds ratio, Hazard

ratio)
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Be accurate and clear ¥aLu

Let the data speak IWGU?J@JUE\@%UWEJ  Show as much information as possible, taking care not to obscure the
ALY message.

- Avoid unnecessary frills- Ingiane gratuitous 3D (Manidesdayailudndy,

Science no sales LWuingnenans . o
YNFUDLNUIN)

In tables, every digit should be .
o VnnAdINTANUMINY

meaningful. Don’t drop ending 0’s.

Source: H Wainer, How to display data badly, American Statistician,1984, 38(2):137-147
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ASUIEUDNISIY

USA 31/03 163,539 na na 2860 na na 1.7% na na na

30/03 94,312 56% 44% 10026 69% 31% 10.6% 13.3% 7.4% 1.79

Germany 3103 61,913 52% 48% 583 66% 34% 0.9% 1.2% 0.7% 1.77

- o China 28/02 55,924 51% 49% 2114 64% 36% 3.8% 4.7% 2.8% 1.68

o LIBLRRRNRISIND Spain 30/03 46,885 50% 50% 2505 65% 35% 53% 6.9% 3.8% 1.82
UK 31/03 25,150 na na 1789 na na 7.1% na na na

o o Switzerland 31/03 16,176 48% 52% 373 61% 39% 2.3% 2.9% 1.7% 1.70

® ‘V]'Jm’]j’]qsﬁﬂ Lfﬂu Pakistan 31/03 15,709 na na 25 na na 0.2% na na na
Iran 17/03 14,991 57% 43% 853 59% 41% 5.7% 5.9% 5.4% 1.09

~ 0 o W - 31/03 13,964 47% 52% 828 58% 41% 59% 7.2% 4.7% 153

L] ARPISIING RIS LL‘Ui LS8N The Netherlands 01/04 13614 50% 50% 173 61% 39% 8.6% 10.6% 6.6% 1.60
o o - Turkey 31/03 13,531 na na 214 na na 1.6% na na na
Austria 01/04 10,372 51% 49% 146 na na 1.4% na na na

mfgaﬂwi/l’jaqmqg\lmuqm South Korea 01/04 9,887 40% 60% 165 51% 49% 1.7% 2.1% 1.4% 1.56

o Portugal 31/03 8,251 45% 54% 187 59% 41% 2.3% 3.0% 1.7% 1.79

° vt a Canada 31103 7,708 51% 49% 89 12% na na na
mr]iqdluszj‘ugzjau Lﬂu‘lﬂ France 15/03 6,378 47% 53% 161 58% 42% 2.5% 3.1% 2.0% 1.55
Brazil 3103 5,717 na na 201 na na 3.5% na na na

° g Ly ¥ i Israel 01/04 5591 na na 21 na na 04% na na na
d LLU s‘lumuq‘iauﬂu Norway 01/04 4,655 51.19% 49% 28 na na 0.6% na na na
Sweden 3103 4435 52.50% 48% 180 58% 42% 4.1% 4.5% 36% 127

Australia 01/04 4325 51.40% 49% 20 na na 0.5% na na na

PY o 1 U 1 & v
Iuunguiwlsldinnnsetesly
Fig. 1 Sex-disaggregated data”of confirmed COVID-19 cases qnd deathswprovidred by Global Health 50%50 data tracker as of April 2, 2020 [16]




Temporal trends and comparisons of mortality rates for all
causes of death in Japanese men aged 30-59, 1980-2005
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0
1980 1985 1990 1995 2000 2005

Wada, Kondo, Gilmour et al, BMJ 2009; Wada & Gilmare, Year
2015
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Simple 138Uy

Easy to understand 1@1lad1e

Save a lot of words Usgngaaie

Self explanatory 85u18@ADIlA

Clear title indicating its content fdoununmiidaiau
Fully labeled aSunannsnls

Use a good scale nislaunuaeinsiniiinunzay




Statistical Methods

Data analysis set
Statistical analysis procedure

Primary analysis/ Secondary analysis /Exploratory
analysis

Missing Data/ Outliers

Subgroup analysis/ Covariates
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["_| Data Editor (Browse) - [adult_nhes4_3Jun54]

File

:H@ D_i_l? :j:j ?v

Edit  View

Data

Tools

‘ q_code[1] ‘ C10001
g_code g _regis veg_perda~w2 fruit perday pe_ lgripl pe_lgrip2 pe_rgripl pe_rgrip2 g_sign g_con g list a_e A Vfariables
1 10001 10001 1.428571 1.714286 ves 1 a
3 ©10002 €10002 2 1.714286 15 13.6 18.3 14.2 ves 2 ‘F'lte" variables here
3 10003 10003 4.5 2.571429 12.6 12.1 20.6 17.6 ves 1 | Name
4 Cc10004 Cc10004 4 .5 ves 1 q_code questionnaire id
5 10005 10005 .5 .1428571 23.4 22.2 24.7 26.8 es 2 . . .
v q_regis registration number
6 Cc10006 10006 3.214286 3.428571 ves 3 = q d
veg_perdayn... veg port per day ...
7 10007 10007 1 3 ves 2 9P Y g portp 4
] 10008 10008 2 1.714286 yes 2 fruit_perday
9 10009 10009 4.5 6 16.9 16.1 14.4 15.3 yes 1 pe_lgrip1 left hand grip1
10 cl0010 Ccl0010 3] yes 2 pe_lgr|p2 Ieft hand gr|p2
11 ci0011 10011 1.5 1 ves 2 pe_rgrip1 right hand grip1
12 cio01z2 ci0012 3 19.7 19.9 22.4 19.4 ves 1 . . .
pe_rgrip2 right hand grip2
13 10013 10013 1 2 ves 1
2l A cimn tha racnandant h
14 10014 10014 4.5 .1428571 40.4 39.1 32.9 31.6 ves 2 Variables | Snapshots
15 10015 10015 1.285714 .8571429 16.3 14.6 19.4 22.1 ves 2 —_—
16 ci0016 cil0016 3 1 26.8 25.5 25.2 23.5 yes 1 Properties
17 10017 10017 2.142857 .8571429 44.2 35.9 44.2 44.1 yes 1 4 Variables
18 cioois cio0is 2.857143 4 45.9 46.3 36.1 39.1 ves 2 Name q_code
19 10019 10019 1 3 ves 1 . L
Label questionnaire i
20 10020 10020 2.25 2.5 38.8 39.9 41.9 39.7 ves 1
Type stré
21 ci0021 ci0021 3 7 18.6 20.7 20.4 24.2 ves 1
o
22 ci0022 ci0022 6 3.428571 19.2 23.3 21.4 23.1 ves 2 rormat bs
23 ©10023 ©10023 3 2 ves 1 Value label
24 c10024 c10024 3 2 17.6 18.8 16.7 18.8 yes 2 Notes
25 c10025 c10025 1 24 21.6 21.8 22.4 yes 2 4 Data
26 10026 10026 1.5 ves 3 Filename adult_nhes4 3]
27 10027 10027 4 1.428571 ves 2 Label
v
< h h > Notes
Ready Llength: 6  Vars: 1,453 Order: Dataset  Obs: 20,475  Filter: Off  Mode: Browse C



Male Female

Body Body

Data cleaning steps e e

i
° . . . Waist to Waist to
Check for duplicate/ missing records 5. . neight | /51 height
® Plausible range and value checks ) \ / B
T B @ @ g S o® % e

* Systolic blood pressure (min 90 max 270) Graphs by Sex
Comparison of serial BP measurements from NHES3

® Diastolic blood pressure (min 50 max 150)

Systolic
. blood
® Pulse pressure (min 10 max 100) pressure
} . measusremem
® 2 serial measurement with the lowest | (mmHg)

variability

® Logical and consistency checks

Systolic
blood
pressure
3rd

measurament
(mmHg)

20

0
100
200
“8
100
150
200
250
300



hight

200

180

160

140

T
150

waist circumference 1

100 120 140
| | | |

80

60
|

40

| | | |
40 60 80 100 120 140
waist circumference 2



Plausible range and value checks

Sum cre mg

trig mg chol mg hdl mg dldl mg

Variable Cbs Mean Std. Dev. Min Max
cre mg 20,116 1.12057 . 4860967 273 19.708
trig mg 20,118 151.4779 119.8627 19.492 6491 .722
chol mg 20,118 210.0871 46.32109 56.7567 948.2616
hdl mg 20,115 47.12591 11.84009 10.0386 145.,5597
dldl mg 516 112.9679 38.8552 28.9575 242 .8569



Data cleaning steps

N19M3936dU Missing data

ta g year
year of
interview Freq. Percent Cum.
255 39 0.19 0.19
2550 1 0.00 0.20
2551 18,382 89.91 90.10
2552 2,005 9.81 99.91
2555 12 0.06 99.97
2557 4 0.02 99.99
2558 1 0.00 99.99
2559 2 0.01 100.00
Total 20,446 100.00

ta g month
month of
interview Freq. Percent Cum.
0 7 0.03 0.03
1 1,065 5.22 5.25
2 167 3.76 9.01
3 199 0.97 9.98
4 2 0.01 9.99
5 2 0.01 10.00
6 8 0.04 10.04
7 938 4.59 14.63
8 3,800 18.61 33.24
9 2,396 11.73 44,98
10 6,576 32.21 77.18
11 3,594 17.60 94.78
12 1,050 5.14 99.93
14 1 0.00 99.93
15 1 0.00 99.94
17 2 0.01 99.95
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* JaduimanilanunsavUssiunaziunula (Modifiable risk factors)
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* g‘tJLLUUﬂ’]iﬁﬂwﬂLLuumﬂﬁﬂmw (Cross sectional study)

* lwvoyanieginisd1519gun ndseynsnelaen1Ingiasemenssi 5 w.a. 2557
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21UUN MSTUANY kazNIseu kuadu 3 seau Ae Mild
limitation, moderate to severe, no limitation
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aA00% L

* d0ALaNIIUUN (Descriptive Statistics)
* pA5oEaY (Percentage) LAYAIADIAD (Frequency)

* ARy (Mean) wagauduuuLINTgIY
(Standard Deviation)

* #nfauN1uU (Inferential Statistics)

* WoAnwIUAVLNFUNUSAUTLAUNISHNIE IR L

E‘\JI%:J{Q@’W‘EJVLVIEJ ”LﬁumﬁfsLm%wnamamaaammaa
WitAed Multinomial logistic Regression
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mmé’uiaﬁmga ALY
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A5 1 ANEAZNIUSLBINTAIUTZAUNISUNIIZNING

Characteristics No ADL limitation Mild ADL limitations Moderate to severe ADL limitations
(n=5224), n (%) (n=672), n (%) (n=1410), n (%)
Age group (vears)
60-64 1985 (38.0) 180 (26.8) 328 (23.2)
65-69 1358 (26.0) 156 (23.2) 307 (21.8)
70-74 904 (17.3) 140 (20.8) 276 (19.6)
75-79 575 (11.0) 98 (14.6) 264 (18.7)
=80 402 (7.7) 98 (14.6) 235 (16.7)
Sex
Female 2748 (52.6) 419 (62.3) 918 (65.1)
Male 2476 (47.4) 253 (37.7) 492 (34.9)
Residential area
Urban 2737 (52.4) 368 (54.8) 682 (48.4)
Rural 2487 (47.6) 304 (45.2) 728 (51.6)
Education
No education 4378 (83.8) 587 (87.3) 1282 (90.9)
Having an 846 (16.2) 85 (12.7) 128 (9.1)

education
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A157199 2 Jadeilianuduniusiuszaun1izineiieggeanyng

Mild ADL limitations Moderate to severe ADL limitations
Women Men Women Men

P
AQR? P values AOR Pvalues AOR Pvalues AOR values

Age group (vears; reference: 60-64 years)

65-69 1.250 .10 1.018 91 1462 =<.001 1.007 .95
70-74 1.642 .003 1.704 .001 2.110 =.001 1.319 .03
75-79 1.894 =.001 1.565 .009 2914 =001 1.788 =.001
=80 2.021 =.001 3.497 =001 3.154 =.001 1.593 .001

Residential area (reference: urban)

Rural 0.933 .33 0905 36 1.378 <.001 0.964 .62
Education level (reference: no education)

Having education 0.634 .001 1.009 .94 0496 =.001 0.700 <.001

Marital status (reference: single)

Married 0.648 =.001 1.278 .07 0.949 40 1.650 =.001
Having diabetes mellitus 1.363 .02 1.254 .08 1.185 .02 0.934 52
Having hypertension 1.015 .86 1.38 .006 0.998 .98 1.777 =.001

BMI category (reference: normal)

Underweight 1.35 .06 0916 .70 1401 .01 1.683 .005
(BMI<18.5)

Overweight 0.98 .83 1.49 =.001 1.295 =<.001 0.947 .58
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A151991 2 Uaeniiadnudunusiuszaun1IziNaNeEgeanglng

Mild ADL limitations Moderate to severe ADL limitations
Women Men Women Men

p
AOR® P values AOR Pvalues AOR Pvalues  AOR values

Smoking status (reference: not smoking)

Former smoking 0.954 76 1.527 .002 1.007 .96 1.099 27

Current smoking 0.678 12 1.546 .001 1.070 .57 1.047 67
Drinkers 0.679 04 0.704 .004 0.682 03 1.001 .99
Insufficient fruit- and vegetable- 1.016 .86 1.704 <.001 0.676 001 1.078 41
based diet

Low physical activity 1.223 .02 2.173 =.001 1.514 =.001 1.571 <001
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P Stata/IC 15.1

- X
File Edit Data Graphics Statistics User Window Help
FPE® 8@k F-H5 O-0
Review T RX
(R)
# Command _rc / / / / /
There are no items to show / / / / / / / 15.1 Copyright 1985-2017 StataCorp LLC
’ Statistics/Data Analysis StataCorp
4905 Lakeway Drive
College Station, Texas 77845 USA
800-STATA-PC http://www.stata.com
. ) 979-696-4600 statalstata.com
P . T 4 979-696-4601 (f
2. 99A84 (Review) NtATEHLULA (fax)
Single-user Stata perpetual license:
Serial number: 301506215585
Licensed to: StataForAll
www.stata.com
Notes: 1. Q@LLﬁﬂ\‘iNa DISplay
1. Unicode is supported; see help unicode advice.
Variables T aX
Name Label
There are no items to show.
g .
3. YpudanINanLds Variables

| 4. auaneA1de Command



il Stata/IC 15.1

File Edit Data Graphics Statistics User  Window
PH® 85 - :1< 1. Data Editor (Edit)
Review Y J ; Data Editor (Edit) |
(R)
# Command _rc /__ / / / /
. / / / / / / / 15.1 Copyright 1985-2017 StataCorp LLC
There are no items to show. Statistics/Data Analysis StataCorp

4905 Lakeway Drive

College Station, Texas 77845 USA
800-STATA-FC http://www.stata.com
979-696-4600 stata@stata.com
979-6%96-4601 (fax)

Single-user Stata perpetual license:
Serial number: 301506215585
Licensed to: StataForAll
www.stata.com

Notes:
1. Unicode is supported; see help unicode advice.
Variables TaX

Name Label

There are no items to show.




"] Data Editor (Edit) - [Untitled] — X
File Edit View Data Tools
EE® 0D E® Y.
‘ var1[1] ‘ ‘
Variables i
— R
‘ Filter variables here ‘
| Name | L
There are no items
to show.
< >

Ready

Length: 0

Vars: 0 Order: Dataset

Obs: 0

Filter: Off

Variabl... | Snaps...

Properties I

4 Variables
Name
Label
Type
Format
Value le
MNotes

4 Data
Filenarr
Label

MNotes v

Mode: Edit CAP NUM



Pl Stata/IC 15.1 - D:\ADL elderly_example2.dta — et

File Edit Data Graphics Statistics User Window Help

sEsldp- |l {sHs=e-0

Review Y x
(R)
# | Command rc / / / /

1 use "DAADL elderly ... /__/ / /__/ 15.1 Copyright 1985-2017 StataCorp LLC

: /Data Analysis StataCorp

4905 Lakeway Drive

College Station, Texas 77845 USA
800-STATA-PC http://www.stata.com
979-696-4600 statalstata.com
979-696-4601 (fax)

v

. A A& o U af va ¢ v
Do file Ao MAUYAAATILTILATIZTOYA

Single-user Stata perpetual license:
Serial number: 301506215585
Licensed to: StataForAll
www.stata.com

. v & v ~ a ¢ & ¢
Log file b 3daLNudaganisIimTeilasianinananun gy
gniAuluguuuuves (log) uasilnenusiae note pad (.txt)

Notes:
1. Unicode is supported; see help unicode advice.
i TIX
Variables . . use "D:\ADL elderly example2.dta"
Name Lak A
pe_diabetes Dial
dem_sex
fw FW
owt w W
amp_w AM |
fpci
fpc2
off_stratum’1 REC

off_stratum?2

darea v



P Stata/IC 15.1 - DAADL elderly_example2.dta —

File Edit Data Graphics Statistics User Window Help

EES® @8- B-EHO -0

@ Do-file Editor - Untitled.do - O X
Review Yax

File Edit View Project Tools
# |C0mmand |_rc / / / / —

T e DAADL sidery . 7 4 7 s UEEHE R s D o TF LS.

Statistics/Data Analysis
1

Single-user Stata perpetual S .
Serial number: 30150 A Do flle
Licensed to: Stata
WWW . S
Notes:
1. TUnicode is support
i T X
Variables . . use "D:\ADL elderly exampl
Name |Lal:"
pe_diabetes Dial )
dem_sex
fw FW
cwt w W
Command
amp_w AM
fpcil
fpc2
off_stratum1 REC
off_stratum?2
area v <

line: 1. Col: 1 CAP NUM OVR




B Stata/IC 15.1 - DAADL elderly_example2.dta

ET Do-file Editor - Untitled.do*

File Edit Data Graphics Statistics User Window Help
EE8 - - =20 O-0
Review T X
# |C0mmand |_rc / / /
use "D:\ADL elderly ... _/ / /__/ / /__/
Statisfics/Data Analysis

Cop y & Pas

Single-user Stata perpetual
Serial number: 30150

Licensed to: Stata
WWW. S

Notes:
1. Unicode is support
i T X
Variables 4 . use "D:\ADL elderly exampl
Name |Lal:"
pe_diabetes Dial )
dem_sex
fw FW
owt w W
Command
amp_w AM
use "D:\ADL elderly example2
fpci - -
fpc2

off stratum1
off_stratum?

darea

REC

File Edit View Project Tools
DEES A %

Untitled.do* X

Do ETF ¥ 35,

1 use "D:\ADL elderly exampleZ.dta"|

te il T

~——
==

Line: 1, Col: 34

CAP NUM OVR




Pl Stata/IC 15.1 - DAADL elderly_example2.dta - X
File Edit Data Graphics Statistics User Window Help
EES® @@L B,
Review Y x 1. Unicode is supported; see help unicode advice. A
# | Command _fc . use "D:\ADL elderly example2.dta" . = = 4 v &
. - - 1. Describe AR N5L38NAVDUARILUININIUA
1 use "DAADL elderly ... Y U
- .| . describe o
2 describe A3 Uselnnaals (type), JUtbuy
Contains data from D:\ADL elderly example2.dta .
obs: 2,192 (format), Variable label
vars: 20 18 Dec 2023 11:36 ° o ,
size: 122,752 2. NIVUIUNIDY (Obs)
storage display value
variable name type format label variable label
pe_diabetes float $9.0g Diabetes (0)No (1) Glu>=126+told+Rx 2wk
dem sex byte $8.0g
fw float $8.0g FW
cwt_w byte $8.0g CWT
. v x |amp_W byte $8.0g AMP
Variables Ll Pk, float  38.0g
Name Lak ~ |£pc2 float %$8.0g
: : off stratuml byte %9.0g off stratuml
pe_diabetes Dial RECODE of reg w (REG)
dem_sex off stratum2 float %9.0g
fw =YY} area byte $8.0g area
educ?2 byte $9.0g educ?2 RECODE of educ (RECODE of dem higheduc)
wiw W lbmi3 float  %9.0g bmi 3 RECODE of pe bmi
amp_w AM tob_cat float $15.0g tob cat
fpct drink byte $9.0g drink RECODE of drisk
marital byte $12.0g marital RECODE of dem marital
fpc2 hbp float  %9.0g o
off_stratum1 REC S oo on ns
off stratum?2
< >

CA\Users\Cherubly\Downloads\Stata 15.1_Windows_64_bit_BY RTE\Stata15 CAP NUM OVR
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[ Stata/IC 15.1 - DAADL elderly_example2.dta

File Edit Data Graphics

EES d3-i- E

Review TaXx
# | Command rc
1 use "D:\ADL elderly_...
2 describe
Variables TIXx
Name Lak A
pe_diabetes Diat
dem _sex
fw FW
owt w cw
amp_w AM
fpci
fpc2
off stratum1 REC

off _stratum?2

drea v
£ >

C\Users\Cherubly\Downloads\Ste

Statistics ~ User  Window  Help

Summaries, tables, and tests

Linear models and related
Binary outcomes

Ordinal outcomes
Categorical outcomes
Count outcomes
Fractional outcomes

Generalized linear models

Time series
Multivariate time series

Spatial autoregressive models

Longitudinal/panel data

Multilevel mixed-effects models

Survival analysis

Epidemiology and related

Endogenous covariates
Sample-selection models

Treatment effects

SEM (structural equation modeling)
LCA (latent class analysis)

FMM (finite mixture models)

IRT (item response theory)

Survey data analysis

Multiple imputation

Nonparametric analysis

Summary and descriptive statistics
Frequency tables
Other tables

Classical tests of hypotheses
Nonparametric tests of hypotheses

Distributional plots and tests

Multivariate test of means, covariances, and normality

U DTT e vE T L

value

label variable label

Diabetes (0)No (1) Glu>=126+told

1. Statistics > summaries, tables, and tests
2. Summary and descriptive statistics
3. Frequency tables

RECODE of reg w (REG)

area
educ? RECODE of educ (RECODE of den
bmi3 RECODE of pe bmi

tob_cat

drink RECODE of drisk

marital RECODE of dem marital

Summary statistics

Means

Proportions

Ratios

Totals

Pairwise comparisons of means
Confidence intervals

Normal mean Cl calculator
Poisson mean Cl calculator
Proportion Cl calculator
Variance Cl calculator

Standard deviation Cl calculator
variances

5

ns
IEUaUIUNL LU EIauOnS
Avrith./geometric/harmonic means
Graph means/medians by groups
Centiles with Cls

Create variable of percentiles

Create variable of quantiles




Pl Stata/IC 15.1 - D:\Job\COVID2019-DH\Workshop 14Jan2022\Anamai10sample.dta

File Edit Data Graphics

SEH® @F-u- E

Review

# Command

1 clear

2 use "D:\Job\COVID2019-D.

3 proportion poll

4 clear

5 use "D:\Job\COVID2019-D.

6 clear

7 use "D:\Job\COVID2019-D.

8 tabulate poll

Variables
Name Label
Timestamp Timestamp
poll poll
gender gender
age age
province province
edu edu
occ occ
worry worry
mask mask
hand hand

<

C\Users\Cherub\Downloads\Ste

Statistics  User  Window Help

Summaries, tables, and tests

Linear models and related
Binary outcomes

Ordinal outcomes
Categorical outcomes
Count outcomes
Fractional outcomes

Generalized linear models

Time series
Multivariate time series

Spatial autoregressive models

Longitudinal/panel data

Multilevel mixed-effects models

Survival analysis

Epidemiology and related

Endogenous covariates
Sample-selection models

Treatment effects

SEM (structural equation modeling)
LCA (latent class analysis)

FMM (finite mixture models)

IRT (item response theory)

Survey data analysis

Multiple imputation

Nonparametric analysis

»

> |

v

Logistic regression
Probit regression

Complementary log-log regression

Exact logistic regression

Skewed logistic regression

Probit model with endogenous covariates

Probit model with sample selection

Heteroskedastic probit regression

Probit with endogeneity, selection, and treatment

GLM for the binomial family

Bivariate probit regression

Seemingly unrelated bivariate probit regression

Panel regression

Multilevel mixed-effects regression
FMM (finite mixture models)
Nonparametric regression

Treatment effects

Bayesian regression

»

»

|

4. Logistic regression =» Binary,
ordinal, categories outcome

Postestimation 4




ANH9 STATA LUBIAULNENTIATILHUDYANTTOIUN

Command (A1d4) | A1asune

sort Ineetayariiuls

codebook Senganunztaya 1Wu Usennteya (string, numeric) ¥3908ya (range) MUY A1 missing
summarize panwazdoyaiiiu Numeric (FeU3una) lunwsiu fio S1ususiedns Anade SD min max
describe N39S UNANYULVDINILUS

encode wUasAT string into numeric and vice versa

label Anthedasuus vseradutefuys

generate nsaseRaU sl

replace NITLNUALANYDIAIWUS Replace contents of existing variable

recode ﬂ’]ﬁﬂmjﬂmj‘umﬁ’aLLUSV}IL{JuﬂﬁjﬂJ Recode categorical variables

tabulate NSUARIHANIEFURUUATTI (UL, FeEae Lay Cumulative percentage)

mean nsuansARde

logistic NNTUATIZAENGUNUS Logistic regression

glob Macro definition and manipulation Lilel3enfauUsynsifesnisinggs

foreach Loop over items Lﬁa"?mi'}sﬁl,wmu@ﬂ
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1. ANd9 Describe > NUNW “describe” frun183A2LLUs variables U949 command

Fd stata/IC 15.1 - DAADL elderly example2.dta — X

File Edit Data Graphics Statistics User Window Help

E@® -4 BF-EHm B O-0

Review TaX A
des
# | Command _rc
1 use "DAADL elderly ... Contains data from D:\ADL elderly example2.dta
. obs: 2,192
2 describe dem sexar.. vars: 20 18 Dec 2023 11:36
3 des | size: 122,752
storage display value
variable name type format label variable label
pe diabetes float %9.0g Diabetes (0)No (1) Glu>=126+told+Rx 2wk
dem_sex byte %8.0g
fw float %8.0g FW
cwt_w byte %8.0g CWT
amp_w byte %8.0g AMP
fpel float %8.0g
fpc2 float %3.0g
. off stratuml byte $9.0g off stratuml
Variables TAXx - RECODE of reg w (REG)
MName lak ~ |off_stratum2 float $9.0g
ot w ow area byte %8.0g area
- educ? byte %9.0g educ?2 RECODE of educ (RECODE of dem higheduc)
amp_w AM bmi3 float $9.0g bmi3 RECODE of pe bmi
fpci tob_cat fleoat %15.0g tob cat
drink byte %9.0g drink RECODE of drisk
fpc2 marital byte $12.0g marital RECODE of dem marital v
off_stratum1 REC
off_stratum2
area
educ2 REC
bmi3 REC
tob_cat v



2. Tabulation variables > NuUNA1EY “tab” AuAdanUs variables

) Stata/IC 15.1 - DAADL_elderly_example2.dta — X
File Edit Data Graphics Statistics User Window  Help

@ gL BE-2H 2 O-0

Review Y [ X |educ2 byte $9.0g educ?2 RECODE of educ (RECODE of dem higheduc) P
bmi3 float $9.0g bmi3 RECODE of pe bmi
# | Command € |tob_cat float $15.0g tob_cat
1 use "D\ADL elderly .. drink byte %9.0g drink RECODE of drisk
] - R marital byte 312.0g marital RECODE of dem marital
2 describe dem_sex ar... hbp float 29.0g
3 des frveg float %$9.0g
4 tab adi3gr ‘|physical float $9.0g
‘laged float $9.0g aged RECODE of agegr
adl3gr float $10.0g adl3gr RECODE of adlgr (RECODE of adl_score)
Sorted by:
tab adl3gr
RECODE of d I 3
aalgr ta adl3gr
(RECODE of
Variables T x adl score) Fredq. Percent Cum.
Name Lak A Full 1,590 72.54 72.54
mild 214 9.76 82.30
awtw W | nod-severe 388 17.70 100.00
amp_w AM
fpct Total 2,192 100.00
fpc2 v
off_stratum1 REC

off_stratum?2

B Command 1q
area ‘

educ2 REC
bmi3 REC
tob_cat v



3. Cross Tabulation > NUWAIEY “tab” arunl8FanLds var 1 & var 2

F stata/IC 15.1 - DAADL elderly example2.dta - X
File Edit Data Graphics Statistics User Window  Help
@@ 8- B-E2m 82 O0-0
Review TaX ~
# | Command _rc ta aged adl3gr, col row %Column
1 use "D:NADL elderly ... o
2 describe dem_sex ar... ® A)ROW
ey
3 des
4 tab adl3gr frequenz‘y
row percentage 4 d I 3g I
5 taaged column percentage ta age a r’ CO rOW
6  taage4 adl3gr, row
7 taagedadBgr colr.. RECODE of adlgr (RECODE of
8 taaged adl3gr, colr.. RECODE of adl score)
agegr Full mild mod-sever Total
60-64 634 44 90 768
82.55 5.73 11.72 100.00
. 39.87 20.56 23.20 35.04
Variables Tax
Name Lak ™ 65-69 403 61 76 540
. 74.63 11.30 14.07 100.00
bmi3 REC 25.35 28.50 19.59 24.64
tob cat
drink REC 70-74 255 35 73 363
. 70.25 9.64 20.11 100.00
marital REC 16.04 16.36 18.81 16.56
hbp
frveg T5-79 177 36 74 287
i 61.67 12.54 25.78 100.00
physical 11.13 16.82 19.07 13.09
|+ aged REC
Y ta aged4 adl3gr, col row
< >
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1) Sample characteristic of sample group by using "tabulation"” command

. ta aged adl3gr, col

Xey ta age4 adl3gr, col

frequency
column percentage

BECODE of adlgr (RECODE of
BECODE of adl score)

agegr Full mild mod-sever Total
60-64 634 44 S0 768 L
39.87 20.56 23.20 35.04 $auay

65-69 403 61 T6 540

25.35 28.50 19.59 24 .64

T0-74 255 s 73 363

16.04 16.36 18.81 16.56

75-=7%9 177 36 74 287

11.13 16.82 19.07 13.09

80+ 121 38 75 234

7.61 17.76 19.33 10.68

Total 1,590 214 388 2,192

100.00 100.00 100.00 100.00




A19197 1 dadauszaunsinndzsisdunaiunisiiulsanudulaing

. ta hbp adl3gr, col

ta hbp adl3gr, col

Key

fregquency
column percentage

RECODE of adlgr (RECODE of
adl score)

hbp Full mild mod-sever Total
No 718 82 128 928
45.24 38,32 33.25 42 .45
yes B69 132 257 1,258
54.76 6l.68 66.75 57.55
Total 1,587 214 385 2,186
100.00 100.00 100.00 100.00
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4) Multinomial Logistic regression > liWaANEIAMUFNNUSTZHI19AUSAU (Independent
variables) wazfiauusnuaula (Interesting outcome) Inafifiawusnadu 3 ngu (No limit,
mild, moderate to severe)

1. Univariate analysis 2. Multivariate analysis
mlogit adl3gr i.aged, rrr mlogit adl3gr sex i.aged i.area i.educ2 i.marital i.pe_diabetes i.hbp i.tob_cat i.drink i.frveg
mlogit adl3gr i.sex, rrr Lphysical ibmi3, rrr
mlogit adl3gr i.area, rrr

mlogit adl3gr i.educ2, rrr

mlogit adl3gr i.marital, rrr

mlogit adl3gr i.pe_diabetes, rrr

mlogit adl3gr i.hbp, rrr

mlogit adl3gr i.tob_cat, rrr

mlogit adl3gr i.drink, rrr

mlogit adl3gr i.frveg, rrr

mlogit adl3gr i.physical, rrr

mlogit adl3gr i.omi3, rrr



Univariate analysis

AsUanag

1)

2)

HE991865-69U dAnneiafialuseau

1
A =

dnteesidu 2.18 wihndleawisuiungs
918 60-64 YagheiliydAgynneaia
(p-value <0.05)

Ha991965-697 Taneilefisluszdy
Ununansisnnidu 1.33 wiule
Weunungueny 60-64 U welidl
WANAIDENUNBENAYNINEDF (p-

value > 0.05)

mlegit adl3gr i.aged, rrre

Iteration
Iteration
Iteration
Iteration
Iteration

b Led B = O

log likelihood = -1680.2558
log likelihood = -1625.333
log likelihood = -1624.1271
log likelihood = -1624.1264
log likelihood = -1624.1264

Multinomial logistic regression Number of obs 2,182
LR chi2(8) 112.26
Prob > chi2 0.0000
Log likelihood = -1624.1264 Pseudo R2 = 0.0334
adl3gr ERE 5td. Err. z BEx|z| [95% Conf. Interwvall
Full (base outcome)
mild N§ua198¢ Aa 91860-64 U
aged
65-69 2.18102%9 .4532102 3.75 0.000 1.4513%2 3.277465
T0-74 1.977718 .4713345 2.86 0.004 1.239664 3.155185
T5-749 2.930663 . 7041648 4.47 0.000 1.829968 4.693407
80+ 4.525169 1.098086 6.22 0.000 2.812423 7.280966
_cons .0694006 .0108195 =17.11 0.000 .0511284 .0942031
mod severe
aged
65-69 1.328481 .2235943 1.69 0.0951 . 9551927 1.8476459
T0-74 2.016645 .3510851 4.03 0.000 1.433642 2.8367321
T5-T49 2.945135 .5256159 6.05 0.000 2.075826 4.17845%
80+ 4.366391 .B085042 7.96 0.000 3.037454 6.276762
_cons .1415558 .0155%03 -17.33 0.000 .1138339 1770251

Hote: cons estimates baseline relative risk for each ocutcome.



Multivariate analysis

. mlogit adl3gr sex i.age4 i.area i.educ2 i.marital i.pe_diabetes

i.hbp i.tob_cat i.drink i.frveg i.physical i.bmi3, rrr

Iteration O: log likelihood = -1284.2199
Iteration 1: log likelihood = =1210.195
Iteration 2: log likelihood = -1207.3112
Iteration 3: log likelihood = -1207.3002 - -
Iteration 4: log likelihood = -1207.3002 adl3gr REER Std. Err. z B>z [95% Conf. Interwval)
Multinomial logistic regression Number of obs = 1,733 Full (base cutcome)
LR chi2 (34) = 153.84
Prob > chi2 = 0.0000 drink
Log likelihood = -1207.3002 Pseudo R2 - 0.0599 drink .6395721 .2097185 =-1.36 0.173 .3363387 1.216192
frveg
adl3gr RRR  Std. Err. z P>|z| [95% Conf. Interval] <Sportion/day 1.04172 .2062189 0.21 0.836 .7067196 1.535518
Full (base outcome) physical
i low 1.5330861 .2821139 2.32 0.020 1.068861 2.19886
mild
sex 1.785719 .4195372 2.47 0.014 1.126761 2.830053 bmi3
P under . 9403385 .3260594 -0.18 0.859 .4765767 1.855392
age
65-€9 2.322992 5584965 3.51  0.000 1.45011 3.7213 over 1.17438 .2192998 0.86 0.389 .B144382 1.693399
70-74 1.846769 .5258817 2.15 0.031 1.056882 3.226999
75-79 3.014542 870583 3.82 0.000 1.711587 5.309378 _cons .0615716 .0179525 -9.56 0.000 .0347692 .1090349
80+ 5.359073 1.600656 5.62 0.000 2.984362 9.623384
area nsudana
rural .9311908 .165688 -0.40 0.689 .6570271 1.319757 o - o oA o o ) = VoA A o ¥ A .
D dueilszAunigisidusgauianies (Mild) Wu 1.79 wihidlewisuiugndjsed
educ2
YES 1.276027  .3112188 1.00 0.318 .7911423 2.058094 LG ALANANG AR (p—value <0.05)
marital £ _ N oA ud" a uv [ v < 1 = = [y 1 _
s . EREEE R RS BN GDEeE R eieis 2)  Hae1865-69U Anngieialusyauandealu 2.32 winlleiguiungueny 60
= 1 a o o w aa
pe_diabetes 64 ‘lJE)EJ’l\‘iiJUEJa’Iﬂiy,VI’NaﬂG] (p—value <005)
yes .9616923  .2006388 -0.19 0.851 .638924 1.447515 - , a o~ 4 A o 2 v = DA A
3) ﬂ?iﬂﬂﬁ]ﬂiiﬂﬂ?ﬂﬂ?ﬂi&l%@LWENQJﬂ’TJSWQWQIUi%ﬂULaﬂ‘UE)EJL‘U‘L! 1.53 wnuaweu
hbp (% Na = 1 a v o w aa
yes 1.087405  .1952772  0.47 0.641  .7647717  1.546148 AUAULNAINTTUNINENDLNLIBE NN AR N19EDH (p-value <0.05)
tob_cat
Former 1.471344 .3653491 1.56 0.120 .9043836 2.393734
Current regular .9281861 .3136286 -0.22 0.825 .4786511 1.799911




adligr HEH 5td. Err. z P> 95% Conf. Interwval]
Full (base ocutcome)
mod_severe
sex 1.577782 .2926687 2.46 0.014 1.096868 2.269549
aged
65-69 1.332072 .264778 1.44 0.1459 .9022628 1.966629
T0-74 2.042119 .4215242 3.46 0.001 1.362637 3.060426
75-79 2.715225 .5957442 4.55 0.000 1.76622 4.174139
80+ 3.590657 .B63047 5.32 0.000 2.241712 5.751325
area
rural 1.178873 .1671265 1.16 0.246 .B928812 1.556468
educ2
YES . 7530345 .1761813 -1.21 0.225 .476065 1.151142
marital
Married 1.115319 .1688116 0.72 0.471 .829017 1.500495
pe_diabetes
yes 1.087358 1777149 0.51 0.608 .7893223 1.497927
hbp
yes 1.566108 .2345545 3.00 0.003 1.167719 2.100417
tob_cat
Former 1.139165 .2347033 0.63 0.527 . 7606985 1.705927
Current regular 1.115957 .2715156 0.45 0.652 .6927039 1.797824
drink
drink 1.025889 .2337055 0.11 0.911 .6564327 1.603285
frveg
<Sportion/day .7209699 .1269319 -1.86 0.063 .510572 1.018069
physical
low 1.572475 .2335616 3.05 0.002 1.175314 2.103845
bmi3
under 1.436239 .36084863 1.44 0.150 LBTTT7437 2.350098
over 1.169059 .1792271 1.02 0.308 .BB656445 1.578822
_cons .0553292 .0163396 -9.80 0.000 .0310157 .0987023

nsuana

1) frefisgfuamziieislussduuunanadannidu 1.58 wih deisuiugndgs
adellved Ay 19ana (p-value <0.05)

2)  #geeny 70-74 U famediaislussiuvunansiannidu 204 wh deidiey
fungueny 60-64 UagellludAeynieada (p-value <0.05)

3)  msiRnssuanglineifissdnnefsisluszdudunandanndu 1.57
Wi Wefisusuauifanssunameneifiesesnsdifoddnmieadn (p-value
<0.05)

) aufidulsannusiladingalnnedisislussduiiunansiannidu 1.57 wi

o w a

= = (Y [~ % a 1 a v a
daiguiuauliidulsaanuduladingegalidudAaynieada (p-value
<0.05)
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Mild limitation Moderate-severe limitation

Odds ratio P-value Odds ratio P-value

GHORE!
60-64 4
65-69 U
70-74 4
75-79 1
80+ U
1saUsgans
WUy

Juanuduladings
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