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Live sessions next week

Lecture 1 recap and time for questions (~1hr or shorter)
* Anatomy of a clinical research study

* The importance of reproducible research

* Getting started with STATA

Lab 1 (~1.5 hr)

* Install and set up STATA (if you haven’t already)
* CLE quiz

* Assighment 1

* Time to ask questions/get help
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More time is spent on data
processing and cleaning than
conducting analyses




LABORATORY NOTEBOOK

Reproducible

Research




Reproducible Research

The practice of distributing all data, code, and tools required
to reproduce the results presented in a research publication




Reproducible Research

Includes EVERY step of the scientific process!
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From Peng, RD. Reproducible Research in Computational Science, Science 2012
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Organization and Documentation

* Ideally research results should be accompanied by code that can
automatically reproduce all of the results given the raw data

* At least should be able to provide detailed written instructions that
allow for reproducing the results from the raw data

* This includes all the data cleaning and formatting!



This makes your life easier too!



Reproducible
code allows
you 1o:

Automatically adjust analyses if you need to
make changes along the way (without having to
re-do the whole thing!)

Easily reply and respond to reviewers

Re-use code for subsequent analyses

Doing this by hand takes A LOT of time!
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Why use
STATA?

Quick start, user friendly, but full-featured and
powerful

Command line and menu-driven option

Good manuals, help menu, help files, customer
service

UCSF/TICR
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STATA vs. other software packages

when upgrade)

long term licenses)

renewal)

Features Stata SPSS SAS R
Learning curve Moderate Gradual/flat Pretty steep Pretty steep
User interface Programmlnlg/ point- Mostly point-and-click Programming Programming

and-click
Data manipulation Very strong Moderate Very strong Very strong
Data analysis Powerful Powerful Powerful /versatile | Powerful/versatile
Graphics Very good Very good Good Excellent
Affordable (perpetual | Expensive (but not need :
. . Expensive (yearly
Cost licenses, renew only to renew until upgrade,

Open source
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A tour of STATA...



Stata/IC 16.1
8- o -~ vooE R x  [Qvsearch
Open Save Log Viewer Do-file Editor ~Data Editor Search Help
History Results B

Comm: Variables

(R) Name

I/ /A RV R
/ / J—1 / Ay 16.1 Copyright 1985-2019 StataCorp LLC

Statistics/Data analysis StataCorp

4905 Lakeway Drive

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

Stata license: Single-user , expiring 15 Jul 2021
Serial number: 301609607058
Licensed to: Amanda Irish
UC San Francisco

Jotes:
1. Unicode is supported; see help unicode_advice.

7 (Q

Properties
'y

Command b

R R R R R R R R R R R R R R RO R R R R R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRS Label
Type
Format
Value label
Notes

Frame
» Filename 21
Label

Notes
Nl leare amandairich/Macktan/Rinctat 919 Waak 1




Menus

C’ Stata/IC16.1 File Edit View Data Graphics Statistics User

@
» &= .
Open Save Log
History Results

Command

(R)

S / R/ //
R / / i / /
Statistics/Data analysis

_
/ 16.1

//

window Help

Stata/IC 16.1
o - B - w®

Viewer Do-file Editor Data Editor

Copyright 1985-2019 StataCorp LLC
StataCorp

4905 Lakeway Drive

College Station, Texas 77845 USA
800-STATA-PC https://www.st:
979-696-4600 stata@stata.co
979-696-4601 (fax)
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Buttons

o 8 Viewer

Log begin/append/etc.

Graph

Do-file editor

Data editor

Data Browser

Manages a log file

Opens a help window

Brings graph window to the front
Opens a new or recent do-file
Opens data window and allows edits

Opens data window to browse but not edit
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Break

When there are more results than will fit in your result window use:

o Or the Space To see more

More

o To stop

Break

Note: can also use the commands set more off
set more on
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Menu vs. command line

* Menu advantages
* Browse for commands you don’t already know
* See the options for each command in dialog boxes
* Good way to learn syntax for complex commands

 Command line advantages
* MUCH faster

* Only way to write do-files
* Reproducible research!
* Document and repeat your analysis, reuse code, etc.



Command syntax

1. Inslides, | willuse courier font for commands

2. Inslides, words that are NOT meant to be typed in but instead are
placeholders for variable names or numbers will be orange.

3. Inslides and STATA help files, parts of the command that are optional
will be placed in [brackets].

* When you execute the command with the option you SHOULD NOT include the
bracket

4. In slides and STATA help files, shortcuts for commands are indicated by
underlining

® summarize



Command syntax

tabulate varnamel varnameZ [, options]

tab male smoke, row

smoke
male 0 1 Total
0 2,723 1,466 4,189
65.00 35.00 100.00
1 3,539 2,644 6,183
57.24 42.76 100.00
Total 6,262 4,110 10,372
60.37 39.63 100.00



Command syntax

varlist
varname

varnamel wvarname?

i

1 or more variables
One variable

2 variables

A number
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Command syntax

e STATA is case sensitive

e Commands are in lower case

* If your variables have upper case letters, you need to remember this when
typing them into the command line

e Often easier to use all lower case
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Help!

* Knowing how to find help is probably the single most important skill for
using any programming/stats language!
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Help!— STATA’s help files

-
—

help tabluate




000

Viewer - help help_advice

ﬁ I;> c qu rd] help help_advice Q_ searct

Back Forward Refresh Print Find Command Search

help help.advice

Dialog v Also See v Jump To v

Advice on finding_ help

Let's say you are trying to find out how to do something. With over 2,000 help files and 11,000 pages of PDF
documentation, we have probably explained how to do whatever you want. The documentation is filled with worked
examples that you can run on supplied datasets. Whatever your question, try the following first:

Select Help from the Stata menu and click on Search....
Type some keywords about the topic that interests you, say, "logistic regression".

Look through the resulting list of available resources, including help files, FAQs, Stata Journal articles, and
other resources.

Select the resource whose description looks most helpful. Usually, this description will be a help file and will
include "(help <xyz>)", or, as in our example, perhaps "(help logistic)". Click on the blue link "logistic".

Let's assume you have selected the "(help logistic)" entry. You are probably not interested in the syntax at the
top of the file, but you would like to see some examples. Select Jump To from the Viewer menu (in the top right
corner of the help file now on your screen), and click on Examples. You will be taken to example commands that you
can run on example datasets. Simply cut and paste those commands into Stata to see the results.

If you are new to the logistic command and want both an overview and worked examples with discussion, from the Also
Soa menit. rlirk nn [R]1 lnnictir with the PNF irnn. Nr at the tnn nf the heln file rlirk nn the hlue title nf the



Help!— Google is your best friend.

Go gle help stata tabulate percentages n

All Images Videos News Shopping More ~ Search tools

About 125,000 results (0.50 seconds)

Stata | FAQ: Creating percent summary variables

www.stata.com » Resources & support v Stata ~

How can | create variables containing percent summaries? ... sysuse auto (1978 Automobile Data) .
tabulate rep78 foreign, row +--—-—-—-——-+ ..., For example,

(PPFltabulate twoway - Stata

www.stata.com/manuals13/rtabulatetwoway.pdf v Stata ~

Unix(console) users can instead use the set linesize command to take advantage of .... tabulate can
calculate column percentages and cell percentages, as well.

st: RE: Percentages in cross-tabulation - Stata
www.stata.com/statalist/archive/2002-09/msg00432.html v Stata ~

Sep 24, 2002 - The > problem is how do | get column percentages of income > without transferring the
tabulation results to XL? See the on-line help. . tab sex ...
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= Stack: Q [stata]

CrossValidated

fore Questions tagged [stata]
Questions

Stata is a propri platform g I-purpose statistical software package.
Tags

Leam more... Top users Synonyms
Users

SiaraLisST

The Stata Forum

Institute for Digital Research & Education

HOME SOFTWARE v RESOURCES v SERVICES v

STATA LEARNING MODULES

ABOUT US

St

« Fundamentals of Using Stata (part I)

« A Sample Stata Session (via Stata web site)

Descriptive information and statistics
« Getting Help
« Fundamentals of Using Stata (part Il)

« Using “if” for subsetting with Stata Commands

Overview of statistical tests in Stata

Overview of Stata syntax

Missing Values in Stata

« Graphics

« Introduction to graphics
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Twoway scatterplots

Combining Twoway. Scatterplots

+ Common Graph Options

Help!--Other resources
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Working directories

* Where all your files will be saved/retrieved from
* Organization of your working directories covered in next lecture

* pwd prints the path of the current working directory

ecd changes the current working directory
e File > Change working directory from the menu



Do-files

* Document all stages of your analysis
e All the commands you use

 Comments remind you (or tell someone else) what your code is doing
* Allows you to repeat analyses quickly
* Reproducible research!

* More on do-file organization & comments next lecture



Opening a do-file

* Do-file button By v

* File > New > Do-file
* File > Open recent do-files
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Running commands from a do-file

* Highlight the line or block of code you want to run ﬁ
* Hit the “Do” button in the top right of the do-file editor
* Can also use command+shift+d (Macs) or control+d (Windows)

* Hitting the “Do” button without highlighting code will run your entire

do-file from the start
* Good way to check for errors
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Log files

* A record of your analysis specific to the date/time it was run

e Commands and output
« Commands from the do-file and anything you put directly into the command

line
* Important complement to do-files because log files document the
analysis as it was at that time
* Do-files are modifiable “living documents” that may change

* Two file types
* *log plain text
 *.smcl native Stata format — difficult to change (advantage)



Commands for lng files

log using yourlogname.smcl
, append
, replace

log close
log off
log on

open a new log file

add to end of existing file
replace existing file

close the log
suspends the log
resumes the log
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How to open a log file

* File > Log > Begin (or Append)

* Log button (begin or append)

e Command line
* From your do-file **recommended
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Immediate commands

* Do not require stored data to operate

* Calculator (display)
* Sample size calculator (power)

e Statistical/epidemiological immediate commands
* End in the letter “i”
* E.g.,,csi or cci



Immediate commands: calculator

e Stata can work as a calculator using the display command

display 345
8

display 23*8
184

display 3+5
8

display (54.3-21) *83
2763.9

display 1773
4913

display sqgrt (150)
12.489996
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Mathematical operators in Stata

English
Add

Subtract
Multiply

Divide

To the power of
Natural log of
Base 10 log of
Square Root

Stata

1n (#)
1ogl0 (#)
sqrt (#)

44



Stata datasets

 Stata comes with some datasets already installed

* Typically small example datasets useful for learning how Stata works

sysuse loads dataset
sysuse dir lists all the datasets available
help dta examples more information on the datasets



Basic dataset pxplnra’rinn

browse
describe
summarize
tabulate
codebook
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Browse

browse - Opens browser window

browse varlist - Opens browser window and displays specific
variables

..' .StatalMP15.0 File Edit Vie%crifzzlzs Statistics :Jser Window HelpstatalMP‘I

j H é Data Editor > : D;ta Editor‘(Edit) Data Browser

Data Editor (Browse)

Open Save Print Create or change data >

Review | Result  variables Manager
A Comman d rc Data utilities »
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Describe

describe - Displays variable names, types, labels for all
variables
describe varlist - Describe 1 or more variables

@ Stata/MP15.0 File Edit View [BEIT) Graphics Statistics User Window Help

o6 _ Describe data Describe data in memory or in a file
_—LE Q | Data Editor > Describe d:.ata contents (codebook)
Open Save Print Create or change data »  Inspectvariables
Review Resul Variables Manager List data

e — Nata 1tilitiee = Compactly list variable names




Summarize

summarize

summarize varlist

- Displays summary statistics (mean, standard
deviation, min, max) for all variables

- Summarize 1 or more variables

@ Stata/MP15.0 File Edit View m Graphics Statistics User Window Help

— e

Open Save Print

Review

A Command

1 describe
2 ds
3 sysuse cancer.dta

JC

I!osuﬂj
Singl

Describe data

Data Editor
Create or change data

Variables Manager
Data utilities

Sort
Combine datasets

Describe data in memory or in a file
Describe data contents (codebook)
Inspect variables

List data
Compactly list variable names

Summary statistics

»
4 J
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Tabulate

tabulate varname - One-way table of frequencies

@& Stata/MP15.0 File Edit View Data Graphics User Window Help E= GO Y 3 b @] & 8

ree Summaries, tables, and tests . Summary and descriptive statistics > L

e - ) B L

-~ H = Linear models and related > Freguency tables > One-way table

Jpen Save Print Binary outcomes > | Other tables » | Two-way table with measures of association
Ordinal outcomes >

‘eview Results N M -

tabulate varnamel varname?2 - Two-way table of frequencies

@ StataMP15.0 File Edit View Data Graphics User Window Help L OB PpPHObE LT &
eoce Summaries, tables, and tests | Summary and descriptive statistics >
. | LA VN 1N
Linear models and related >
. Frequency tables > One-way table
B'"’n outcomes > Other tables > Two-way table with measures of association
p—— P— Ordinal outcomes > §
g d Categorical outcomes > Classical tests of hypotheses > Multiple one-way tables
emman LS Containe dat Count outcomes »  Nonparametric tests of hypotheses » | All possible two-way tables
1 describe °"Daf"5 ata o Fractional outcomes »  Distributional plots and tests >
2 ds obst Generalized linear models » | Multivariate test of means, covariances, and normality WEC RIS
3 sysuse cancer.dta vars: 0 ' 1" Tdrua Druatvpe (1.7 F




Codebook

codebook - Overview of variable types, stats, number of
missing/unique values for all variables

codebook varlist — Codebook for 1 or more variables
options
, problems - Report potential problems with dataset

example codebook, problems
, compact - Display compact report for all variables in dataset
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Codebook - menu

* Data > Describe data > Describe data contents (codebook)

codebook - Describe data contents

Main if/in Options Languages

Variables: (leave empty for all)

Examples:
yr* all variables starting with "yr"
xyz-abc all variables between xyz and abc

Submit Cancel




Lab 1: CLE quiz and Homework 1
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