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e Based on MEDSTA or HELSTA
e We use STATA

e 15-16 Jan

e 17-18 Feb

o 28-29 Apr

o | ectures from 9-12

e Groups from 12.30-15

e Study from 15-16



e Two home assignments
—Due on 16 Feb and 27 Apr

e One home exam
— Due on 18 May

e Oral presentation
— 12 May
— Riise et al. (2011)
— Moster et al. (2010)
— Skjeerven et al. (2012)
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Intro

e Useful reminders

e Random sample
— Subset of population
— Subjects selected at random
— No bias

e 1000 children selected at random from
birth registry = random

e Only 800 participate in study = biased




Intro

e Two main types of variables

e Continuous variables
— Can take «all» values in some range

(age, height, weight)

e Categorical variables

— Fit into categories (city, education,
older than 67)



Intro

e Summary statistics for a sample
— Mean: sum of all observations divided

by the number of observations
_ 1

- X = ;Zi Xi

— Median: order observations and pick
the one in the middle

— Mode: the most common observation
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Intro

e Variance (of a sample)

— Mean square distance of each
observation from the mean

- Var(X)= —3;(x; — %)’
e Standard deviation
— Square root of variance

-SDO0= |15 (xi = 2
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Intro

e Standard error (of a sample)

— The standard deviation of the MEAN of
the sample

— SE(X)=SD(X)= J_Z(“x)z

— SE(X) is small when n is large
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Intro

e Standard error (of a sample)
— Consider 1000 classes at a university
(statistics, biology, physics, etc.)
— Study height of female students

— SD corresponds to the variability
between all students

— SE corresponds to the variability
between the mean heights of each
class

13



Intro

e Standard error (of a sample)
— Large classes will have similar mean
heights
— The mean height of small courses will
vary more (extra tall or short

individuals will have a greater impact
on the mean height)
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Intro

e Normal distribution

- F() = ——e 22
- u: expectation/mean
- o standard deviation

- X~N(u,0?): «X is normally distributed
with mean equal to u and variance
equal to g2.»

1
O\2TT
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Intro

e Central limit theorem

— Means are normally distributed when
we consider many observations (large

n)
S’; (X) ~N(0,1) , or
- yn=—£ <N(0,1)

SD(X)
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Intro

o /-test (significance level a = 0.05)
- Ho: = po
— Two-sided
° Hitp # g
— One sided
° U < UpOr U > Uy

_ X
_Z_sp()?) N(0,1)

] _X—Mo
- Hy:Z = -2
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Intro

o /-test (significance level a = 0.05)

] _X—Ho
- Hy:Z = 2

— Two-sided (Hy: u # Ug)

e Reject H, if Z < —1.96 or Z > 1.96
— One-sided (Hy: u < ugp)

e Reject H, iIf Z < —1.645
— One-sided (Hy: u > ugp)

e Reject H, if Z > 1.645

18



0 Z
Second decimal place of z

z 00 01 02 .08 07 08 .09

0.0 5000 .4980 4020 4880 4840 4801 4761 4721 4681 4641
0.1 4602 4562 4522 4483 4443 4404 4364 4325 4286 4247
0.2 4207 4168 4128 4090 4052 4013 3974 3936 3897 3859
0.3 3821 3783 3745 8707 3668 3632 3504 3557 3520 3483
0.4 3446 3409 3372 3336 3300 3264 3228 3192 3156  .3121
0.5 3085 3050 3015 2981 2946 2012 2877 2843 2810 2776
0.6 2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
0.7 2420 2389 2358 2827 2297 2266 2236 2206 2177 2148
08 2118 2080 2081 2033 2005 8T .1949 822 1884 1867
0.9 1841 1814 1788 1762 1736 1711 1685 1660 1635 1611
1.0 1587 1562 1538 1515 1492 .1469 1446 .1423 .1401 .1379
1.1 1857 1335 1314 1282 1271 1251 .12830 1210 1180 1170
1.2 4151 1131 1112 1093 1075 1056 1038  .1020 .1003  .0985
1.3 0968 0951 0934 0918 0901 0885 0869 0853 0838 .0823
1.4 0808 0793 0778 0764 0743 0735 0721 0708 0694 0681
_ 0868 0655 0643 0630 - 0594 0582 0571 0559
16 ) 0548 0537 0526 0516 |0505 .0495| 0485 0475 0465 0455
5 0445 0436 a2y 0418 3 B S0392 0384 0375 L0367
: 0358 0351 0344 0336 0329 0322 0314 0307 0301 0294
19 ) 0287 0281 0274 0268 0262 0256 0250 |.0244 0239 0233
2.0 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
2.1 0178 0174 0170 0166 .0162 0158 0154 0150 0146 0143
2.2 0138 0136 0132 0129 0125 0122 0119 0116 0113 0110
2.3 Doy 0104 0102 0098 0096 L0094 009 0089 .ooa7 0084
2.4 0082 .00B0 0078 .0075 .0073 .0071 0069 0068 0066  .0064
2.5 0062 0080 0050 0057 0055 0054 0052 .0051 0049 0048
2.6 0047 0045 0044 0043 0041 0040 0039 .0038 0037 0036
2.7 0035 0034 .0033 0032 .0031 0030 0029 0028 0027  .0026
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Intro

o t-test (significance level a« = 0.05)
- Ho: = pg
- Hytp # po, 1 < po or p >

_ X-u
- T = SECX) t(n)

- Hy: T = —==1
Jn— 3 (%)

n

20



Intro

o t-test (significance level a« = 0.05)

- Hy: T = ——&°
\/ﬁzi(xi"_f)z

n

— Two-sided (Hy: u # Ug)

e Reject Hy if T < —tygy5(n) Or T >ty g25(n)
— One-sided (Hy:u < pg Or Hy: > )

e Reject Hy if T < —tyos(n) or T > tys(n)

21



Table A3 Percentage points of the ¢ distribution.

Adapted from Table 7 of White et a/. (1979) with permission of the authors and publishers.

One-sided P-value

0.25 0.1 0.05 0.025 0.01 0.005 0.0025 0.001 0.0005
Jwo-sided P-value

d.f. 0.5 0.2 0.1 0.05 0.02 0.01 0.005 0.002 0.001

1 1.00 3.08 6.31 12,71 31.82 63.66 127.32 31831  636.62

2 0.82 1.89 2.92 430 6.96 9.92 14.09 22.33 31.60

3 0.76 1.64 2.35 3.18 4,54 5.84 7.45 10.21 12.92

4 0.74 1.53 2.13 2.78 3:.75 4.60 5.60 1.17 8.61

5 0.73 1.48 2.02 2.5% 3.36 4,03 4.77 5.89 6.87

6 0.72 1.44 1.94 2.45 3.14 3N 4.32 5.21 5.96

7 0.71 1.42 1.90 2.36 3.00 3.50 4.03 4,78 5.41

8 0.71 1.40 1.86 2.31 2.90 3.36 3.83 450 5.04

9 0.70 1.38 1.83 2.26 2.82 325 3.69 430 4,78
10 0.70 1.37 1.81 2.23 2.76 317 3.58 414 4.59
11 0.70 1.36 1.80 2.20 2.72 an 3.50 4.02 4.44
12 0.70 1.36 1.78 2.18 2.68 3.06 343 3.93 4.32
13 0.69 1.35 .77 2.16 2.65 3.01 3.37 3.85 4.22
14 0.69 1.34 1.76 214 2.62 2,98 3.33 3.79 414
15 0.69 1.34 1.75 213 2.60 2.95 3.29 3.73 4,07
16 0.69 1.34 1.75 212 2.58 2.92 3.25 3.69 4,02
17 0.69 1.33 1.74 2.1 257 2.90 3.22 3.65 3.96
18 0.69 1.33 1.73 2.10 2.55 2.88 3.20 3.61 392
19 0.69 1.33 1.73 2.09 2.54 2.86 3.17 3.58 3.88
20 0.69 1.32 1.72 2.09 2.53 2.84 3.15 3.55 3.85
21 0.69 1.32 1 2,08 2,52 2.83 3.14 3.53 3.82
22 0.69 1.32 1.72 2.07 2.51 2.82 3.12 3.50 3.79
23 0.68 1.32 1.7 2.07 2.50 2.81 3.10 3.48 3.77
24 0.68 1.32 1.71 2.06 2.49 2.80 3.09 3.47 3.74
25 0.68 132 121 2.06 2.48 2.79 3.08 3.45 3.72
26 0.68 1.32 1.71 2.06 2.48 2,78 3.07 3.44 3.7
27 0.68 1.3 1.70 2.05 2.47 277 3.06 3.42 3.69
28 0.68 1.31 1.70 2.05 247 2.76 3.05 N 3.67
29 0.68 1.34 1.70 2.04 2.46 2.76 3.04 3.40 3.66
30 0.68 1.31 1.70 2.04 2.46 2.75 3.03 338 3.65
40 0.68 1.30 1.68 2.02 2.42 2.70 2.97 3.31 3.55
60 0.68 1.30 1.67 2.00 239 2.66 2.92 3.23 3.46
120 0.68 1.29 1.66 1.98 2.36 2.62 2.86 3.16 337
00 0.67 1.28 1.65 1.96 2.33 2.58 2.81 3.09 329
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Intro

e Both Z-test and t-test

— 1 sample
* Ho:pt = g

— 2 samples
® Ho:py =

— Paired test
e Paired measurements (x;;, x,;)
* d; = Xq; — X3
e Hy:d = d,

23



Intro

e Confidence intervals (CIs)
— Assume that H, is true

— We now expect that there is a 95%
chance that the true mean (u) is
contained in a 95% CI

— Known variance (Z-test)
e (X —1.96 X o/, X + 1.96 X g //n)
— Unknown variance (t-test)
o (X — tgo25(n) X SE(X), X + tg 925(n) X SE(X))

24



Intro

e Type I error
— Falesly rejecting H,,
— Probability of Type I error is a

e P(Reject Hy|H, true) = a is @ mathematical
way to say the same

— Using a = 0.05 means that we will keep a
true H, 19 out of 20 times

25



Intro

e Type II error
— Falesly keeping H,
— Probability of Type II error is g
e Mathematical: P(Keep Hy|H, false) = B

— Increasing a will cause S to decrease
e Often not desirable

— A high effect size will cause B to decrease
— A large sample size will cause f to decrease

26



Intro

o Statistical power
— The probability of rejecting H,, if H, is
false
— The power is 1-minus probability of
Type II error, (1 — )

— Mathematical:
(1—-pB) =P(reject Hy|H, false)

27



Intro

o Statistical power
— Depends on «a, effect size, and sample
Size
— Difficult to change «
— Effect size is fixed and often unknown

— Sample size is the only parameter we
truly control

— We will talk more about power later

28



Intro

e Research design

— Randomized controlled trial (RCT)
e Gold standard

— Cohort
e Consider all subjects in a cohort

— Case-control
e Comparing cases with controls

— Ecological
e Consider whole populations

29



Introduction to Stata
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STATA

Stata/MP — fast version for dual core and
multicore processor computers, 32767
variables)

Stata/SE — large datasets, 32767
variables

Stata Intercooled — standard
version, 2047 variables

Small Stata — 99 variables, 1000
observations

31



Why use STATA?

Cheap (~1000 NOK for university licence)
Easy, flexible, publication-quality graphics
Both point-and-click and commands
Simple, compact, intuitive command syntax

User-written methods available for download
(one-click installation)

Widely used in Biostatistics- and Epidemiology-
courses and books.

Can do everything SPSS can do!
Can do things SPSS can not do!

32
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[ Stata/IC 12.1 - [Results] —— - - - |= bl
File Edit Data Graphics Statistics User Window Help (=
=2 IS S TR e - = AN )

| Review T x| « [Varisbles T x|
# Command e - B’ Variable Label

P s / /7 / .
There are no items to show., 7 / / 7 / / 7 12.1 Copyright 1985-2011 StataCorp LP There are no items to show.
Statistics/Data Analysis StataCorp
4905 Lakeway Drive
Fr17ler~= S+3tion, Texas 77845 US4
. . BC http://www.stata.com
+—— Review - window % scecedscecs.con
e Variabl dow——
ariapie winado
Si-user Stata network perpetual license:
Serial number: 30120520436
Licensed to: IT-avd
Universitetet i Bergen
Hotes:
running C:\Program Files (x86)\Statal2\sysprofile.do
Results - window — :
T 1
‘Pr.operh_u rox|
8l * =
B Variables
Name
Label
Type
Format
Value Label
Motes
B2 Data
Filename
Label
Notes
. Variables 0
WO rkl n g o Observations (i
Size 0
director
Command 7




Stata Toolbar

ﬁ Stata/IC 12.1 - CA\Program Files I:KEﬁT'-LStEItEIlE"LEdE-‘&III-E‘E-E"I.C"I.EHT‘{CEF.I:itEI

W =S -l | B B ERLE

File Edit Data Graphics Statistics User Window Help

/ t
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wve [Newvrit
tputmwe

Hled

&
S
)

NoTT—
\BFOWS Variab

€ les
W_ Man ag
e
(edit
data)
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Main filetypes

o Stata dataset (.dta)
e Do-file(.do): Collection of Stata-code

e Log-file(.smcl/.log) : Code and
results stored together, except for
graphics

e Graphics file (.gph)
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Ways of working

e Only point-and-click on the menues
(not recommended)

e \Write commands on the command
line

e Write commands in do-file and
submit

e Use the menues to generate
commands and paste into do-file

36



Do-file example

File Edit Tools Wiew

()25 Gl | 34 G Za 0 o CF .@;.ﬁ:ﬂ

Jf}mampkukﬂ

1 f*Cpen dataset®/

2 u=ze morbarn, replace

3

4 f*Describe data*/

5 describe

&

T f*Codebook#*/f

8 codebook

a

10 S *¥5ummary Statistics®/
11 Summarize

) summarize age m, detail
13

14 *Histogram of BEMI-diseribution®/
15 hi=stogram Ibmi, normal

16 |



Stata command syntax

e [prefix:] command [varlist] [1f] [1n]
[weight] [,options]

e Example: summarize age_m, detail

e Options are always separated from the command by a
comma

e (Carriage Return is command delimiter (End of line =
end of command)

e (Case sensitive (lowercase letters)

e Type help commandname on the command line to see
the syntax for a specific command

e Possible abbrevations are underlined in help-file:
— describe

38



Regression Syntax

General syntax:
— regression-command outcome exposure, options

Linear regression:

- regress sys_bp height age sex

- reg sys_bp height age sex
Logistic regression:

- logistic high_bp height age sex

Cox regression:

- stset follow_up_time, failure(death)
stcox sys_bp age sex

39



Categorical exposure variables

in Stata

e Example with two categorical exposure
variables:

—agegroup: 1=0-19, 2=20-39, 3=40-59
—sex: 0=women, 1=men

e Use lowest value as reference:
- regress sys_bp 1.agegroup 1.sex

e Select agegroup=2 and sex=1 as
refereence:
- regress sys_bp b2.agegroup bl.sex

40



Command to make Stata display
reference category in regression
output

set showbaselevels on, permanently

e Since the option «permanently» is
included you only have to do this once,
unless you have to reinstall Stata.

e You can always get back to the default
setting :
- set showbaselevels off, permanently

41



New in version 11/12

Variables manager - Add labels, change format
etc.

Command highlighted with colours — easier to
read and write code.

Easier to specify categorical variables and
interactions in regression models (you don't
need the prefix xi anymore)

You can have the Data Editor open while you
run do-files, use dialog boxes, edit graphs, etc.

Can choose between several fonts in graphics
No need to prespecify memory location
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Getting help

FE Stata/IC 12.1 - [Results] - -

File Edit Data Graphics Statistics User Window |_gElE_|

=R R EE N RRTRAN e G- f:=: {Ne= )

[Reciow T OX Advice

= Command T Sy Contents

f: /

There are no iterms to show, T / ,-"': Search...

ctatistics Stata Command... -
What's Mew? 15

Mews

Check for Updates 'I_I
5] and User-written Programs -

Stata Website 3

S5l-us=er 5tat
; About Stata
Seria

e On the command line:
— findit searchword
— search searchword
— help command



Web resources

e www,.sStata.com/support

e Statalist:
http://www.stata.com/statalist/

e Stata Journal: http://www.stata-
journal.com/

o UCLA tutorial:
http://www.ats.ucla.edu/stat/stata/
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An Introduction to Stata
for Health Researchers

(X

K Kok

Third Edition

SVEND JuuL
MORTEN FRYDENBERG

Good introduction books!

f—

A Gentle

Introduction

to Stata

ALAN C. ACOCK




More books!

Statlstlcal
Analyses

Yaing Stata
i ition

' Survival Analysis
%:-;_J_ Using Stata

Sophia Rabe-Hesketh
& S e MARID CLEVES ROBERTO G. GUTIERREZ EEID
Bl 1an b b ]:" Critt WILLIAM GOULD YULEA V. MARGHENKD -
ﬂc_hapman_ & Hall/CRC




Book on graphics

A Visual Guide to
Stata Graphics

Third Edition

MICHAEL N. MITCHELL
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