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• Based on MEDSTA or HELSTA

• We use STATA

• 15-16 Jan

• 17-18 Feb

• 28-29 Apr

• Lectures from 9-12

• Groups from 12.30-15

• Study from 15-16
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• Two home assignments

– Due on 16 Feb and 27 Apr

• One home exam

– Due on 18 May

• Oral presentation

– 12 May

– Riise et al. (2011)

– Moster et al. (2010)

– Skjærven et al. (2012)
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6Gyldendal Akademisk 2007

Book in Norwegian
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Intro

• Useful reminders

• Random sample 

– Subset of population

– Subjects selected at random

– No bias

• 1000 children selected at random from 
birth registry = random

• Only 800 participate in study = biased
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Intro

• Two main types of variables

• Continuous variables

– Can take «all» values in some range 
(age, height, weight)

• Categorical variables

– Fit into categories (city, education, 
older than 67)
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Intro

• Summary statistics for a sample

– Mean: sum of all observations divided
by the number of observations

– �̅ =
�

�
∑ ���

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

– Mode: the most common observation



11

Intro

• Variance (of a sample)

– Mean square distance of each
observation from the mean

– Var(X)=
�

�	�
∑ �� − �̅ �

�

• Standard deviation

– Square root of variance

– SD(X)=
�

�	�
∑ �� − �̅ �

�
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Intro

• Standard error (of a sample)

– The standard deviation of the MEAN of
the sample

– SE(X)=SD(�
)=

�

���
∑ ��	�̅ �

�

�

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

• 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
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Intro

• 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)



15

Intro

• Normal distribution

– � � =
�

� ��
�

	
�

��� �	� �

– �: expectation/mean

– �: standard deviation

– �~�(�, ��): «X is normally distributed
with mean equal to � and variance
equal to ��.»
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Intro

• Central limit theorem

– Means are normally distributed when
we consider many observations (large
n)

–
!
	�

"# !
~� 0,1 , or

– &
!
	�

"'(!)
~� 0,1
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Intro

• Z-test (significance level ( = 0.05)

– +,: � = �,

– Two-sided

• +�: � ≠ �,

– One sided

• � < �,or � > �,

– ; =
!
	�

"' !

~� 0,1

– +,: ; =
!
	�<

�/ �
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Intro

• Z-test (significance level ( = 0.05)

– +,: ; =
!
	�<

�/ �

– Two-sided (+�: � ≠ �,)

• Reject +, if Z < −1.96 or Z > 1.96

– One-sided (+�: � < �,)

• Reject +, if Z < −1.645

– One-sided (+�: � > �,)

• Reject +, if Z > 1.645
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Intro

• t-test (significance level ( = 0.05)

– +,: � = �,

– +�: � ≠ �,, � < �, or � > �,

– B =
!
	�

"# !
~C &

– +,: B =
!
	�<

�
���

∑ D��DE
�

�
�
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Intro

• t-test (significance level ( = 0.05)

– +,: B =
!
	�<

�
���

∑ D��DE
�

�
�

– Two-sided (+�: � ≠ �,)

• Reject +, if T < −t,.,�H(n) or T > t,.,�H(n)

– One-sided (+�: � < �, or +�: � > �,)

• Reject +, if T < −t,.,H(n) or T > t,.,H(n)
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Intro

• Both Z-test and t-test

– 1 sample 

• +,: � = �,

– 2 samples

• +,: �� = ��

– Paired test

• Paired measurements (��� , ���)

• I� = ��� − ���

• +,: I = I,
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Intro

• Confidence intervals (CIs)

– Assume that +, is true

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

– Known variance (Z-test) 

• �̅ − 1.96 × �/ &, �̅ + 1.96 × �/ &

– Unknown variance (t-test) 

• (�̅ − t,.,�H n × SE X , �̅ + t,.,�H n × SE X )
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Intro

• Type I error

– Falesly rejecting +,

– Probability of Type I error is (

• O P�Q�RC +, +, CST� = ( is a mathematical
way to say the same

– Using ( = 0.05 means that we will keep a 
true +, 19 out of 20 times
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Intro

• Type II error

– Falesly keeping +,

– Probability of Type II error is U

• Mathematical: O V��W +, +, �XYZ� = U

– Increasing ( will cause U to decrease

• Often not desirable

– A high effect size will cause U to decrease

– A large sample size will cause U to decrease
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Intro

• Statistical power

– The probability of rejecting +, if +, is 
false

– The power is 1-minus probability of 
Type II error, 1 − U

– Mathematical: 
1 − U = O(S�Q�RC +, +, �XYZ�
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Intro

• Statistical power

– Depends on (, 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
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Intro

• Research design

– Randomized controlled trial (RCT)

• Gold standard

– Cohort

• Consider all subjects in a cohort

– Case-control

• Comparing cases with controls

– Ecological

• Consider whole populations
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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
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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!
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Results - window

Command window

Review - window
Variable window

Working 
directory
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Stata Toolbar

Ope
n 
data
set

Sav
e 
data
set

new 
log-file
(save 
output
)

new 
viewer
(help-
files)

new 
do-file 
(write 
code)

Brows
e
(edit 
data)

Brows
e
(read-
only)

Variab
les 
Manag
er
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Main filetypes

• Stata dataset (.dta)

• Do-file(.do): Collection of Stata-code

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

• Graphics file (.gph)
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Ways of working

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

• Write commands on the command 
line

• Write commands in do-file and 
submit

• Use the menues to generate 
commands and paste into do-file
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Do-file example
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Stata command syntax

• [prefix:] command [varlist] [if] [in] 
[weight] [,options]

• Example: summarize age_m, detail

• Options are always separated from the command by a 
comma

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

• Case sensitive (lowercase letters)
• Type help commandname on the command line to see 

the syntax for a specific command
• Possible abbrevations are underlined in help-file:

– describe
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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
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Categorical exposure variables 

in Stata
• Example with two categorical exposure 

variables:

– agegroup: 1=0-19, 2=20-39, 3=40-59

– sex: 0=women, 1=men

• Use lowest value as reference:

– regress sys_bp i.agegroup i.sex

• Select  agegroup=2 and sex=1 as 
refereence:

– regress sys_bp b2.agegroup b1.sex
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Command to make Stata display 

reference category in regression 

output

� set showbaselevels on, permanently

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

• You can always get back to the default
setting : 
– set showbaselevels off, permanently
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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

• On the command line:
– findit searchword
– search searchword
– help command
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Web resources

• www.stata.com/support

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

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

• UCLA tutorial: 
http://www.ats.ucla.edu/stat/stata/
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Good introduction books!



46

More books!



47

Book on graphics


