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propensity score matching
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PS matching dataset

B | *keéSEE19 [m_20140803000922] JPASW Statistics Data Editét - o E minimaltest.sav [E#IE1] x
I e ) #8E) #RY EHO) BEO S |ErmEe SHEe) SREY) REw) b OREE REE BR0 B mag
He 0« ~ B i = e~ Bl R =R
[100 [ETTTEmET} (201 4 —————— T R [100 TR e (3475 6 )
| D || treatment || x1 || x2 || ps || psweight || | D treatment || x1 || x2 || Vi | D || treatment || x1 || x2 || ps || psweight || var || v
1 100 0 100 1.00 366 1.000 1 10 0 1.00 1.00 1 1.00 0 100 100 366 1.000
2 4.00 0 200 2.00 517 1.000 2 20 0 100 100 2 ] 2.00 0 1.00 1.00 366 1.000
3 6.00 0 200 3.00 385 1.000 3 30 0 100 200 3 3.00 0 1.00 200 229 1.000
4 9.00 0 3.00 500 345 1.000 4 40 0 2.00 2.00 4 400 0 200 200 57 1.000
5 10.00 0 400 5.00 655 1.000 5 50 0 2.00 3.00 5 ] 5.00 0 200 300 3855 1.000
6 11.00 1.00 1.00 1.00 366 1.000 6 60 0 200 3.00 6 6.00 0 2.00 3.00 355 1.000
7 1200 100 200 200 17 1.000 7 7.0 0 3.00 4.00 7 ] 7.00 0 300 400 506 1.000
8 13.00 100 200 3.00 355 1.000 8 8.0 0 3.00 4.00 8 8.00 0 300 400 506 1.000
9 15.00 1.00 3.00 5.00 345 1.000 9 90 0 3.00 500 e 9.00 0 3.00 5.00 345 1.000
10 20.00 1.00 400 5.00 685 1.000 10 100 0 4.00 500 10 10.00 0 4.00 5 655 1.000
1 Im 1.00 1.00 1.00 1100 100 100 T 366 1.000
12 12 12.0 1.00 2.00 2.00 12 12.00 1.00 200 200 57 1.000
13 13 130 100 200 3.00 (13 13.00 1.00 2.00 3.00 385 1.000
[ 14 140 100 200 4.00 [ u ] 14.00 1.00 2.00 400 221 1.000
15 15 15.0 1.00 3.00 5.00 15 15.00 1.00 300 500 345 1.000
16 16 160 1.00 3.00 1.00 16 16.00 100 3.00 100 883 1.000
7 17 170 100 3.00 200 7] 17.00 1.00 3.00 200 794 1.000
18 18 13.0 100 4.00 3.00 1w ] 18.00 1.00 4.00 3.00 878 1.000
13 19 19.0 1.00 4.00 4.00 19 19.00 1.00 4.00 400 787 1.000
20 20 200 100 400 500 2 20.00 1.00 4.00 5.00 655 1.000
21 2 e
22 22 22
23 23 2 |
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SPSS analyze PS matching
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http://sourceforge.net/projects/psmsp
[files/minimaltest.sav/downloa

SS

=
— squirt - Google Search % / @ G https://tw &3 Google & X x = x &858 Taiwan High © % x Taiwe
fle = & A 11 wew hindawicom | gg CRC20091211.sav [&EH£1] - PASW Statistics Data Editor « -o
L -
| I [ 0 = SPSS PS < - o -
\ > FE
= JEIE P W %
| #% 29 % -
Ly BB 1032107 » uploads » 431THES » minimaltest.sav [ [ Propensity Score Matching =
ez - 2% ° HFEF) REE) WH FH(D) A EHITEHM #
o ENEE o= ® © wv © @ L 9 Variables: _Variables cannot have missing values
& SkyDrive . PASWStatistics18 i 3 [:] e E‘ % % i D Variable
n T = 100-02Panic.pdf | ) |
W =E | 100-04Association pdf 110 slallil
Y= mareEm , ) Binary treatment indicator
=l R & 100-08Systemic.pdf | o rEEMmEL = e | (0=control, 1=treatment)
= 101-03Newly.pdf 1 1.00 0 00 00 | &, treatment |
ey S 2 200 0 1.00 1.00
=] anxiv preprint.pdf 5 100 0 100 200 CHETEES
| minimaltest.sav . . . . & 11
H PASVStatistics RPIugIn 1 4 4.00 -0 2.00 2.00 This dialog requires the R Plug-In & x2
|| psmatching3.spe 5 5.00 0 2.00 3.00 Estimation Algorithm:
[@] PSmatching-FET 81547 6 6.00 0 2.00 3.00 |Logistic regression >
i R-2.81-win32exe 7 7.00 0 3.00 4.00 Watching Algorth:
I E
El readme.tat 8 8.00 0 3.00 4.00
£ README15.t - o - s o |NearestNe|gnhnr . .
i 05 Effo[e @R HECDE : : : ' Discard Units Dutside of Common Support: Additional Covariates
< DVD RW B (D) & 10.00 0 4.00 5.00 |N0ne -
B ASC1S0E2 " 700 1.00 1.00 1.00 S ——
{5, PadFone Infinity 12 12.00 1.00 2.00 2.00 ® No Caliper Y
i = 13 13.00 1.00 2.00 3.00 o can
= n aliper
[E=R==TE 14 14.00 1.00 2.00 4.00
| REEME 15 15.00 1.00 3.00 5.00
. 20140630- 10T WSN
} amigo 16 16.00 1.00 3.00 1.00 Match One to Many Matching with Replacement
i 17.00 1.00 3.00 2.00 @ Match 1:1 © True
j €
| OPhone v 18 15.00 1.00 4.00 3.00 © Match 1:many @ Falze
15EEE CER1EEREE MEamE 19 19.00 1.00 4.00 4.00
20 20.00 1.00 4.00 5.00
— E1” ( me |(mrzee| 33 | mwms !
"Departm i
S g iR
Open Special lssues A dvphar EH R



Discard Both
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Propensity Score Matching

Variables cannot have missing values

7] *k 5 S 1ETE3 [a_20140925023007] - PASW P ===
| OEEE RHEE WHEY SRO B0 SR BT SHEc) wsEw 8E
a N
H '%‘I 'Y @ % Variables:
E : — H E;j EH r d @ & Propensity Score [ps]
5 |1 ‘o |1.uo & Weignt for PS [psweight]
& psweight = 1 (FILTER) [filter_5]
= | D " treatment || x1 || w2 ps || psweight ||
I 1 1.00 .0 1.00 1.00 _366 1.000
_F 2.00 0 1.00 1.00 _366 0
|Z, 3.00 0 1.00 2.00 229 0
4 4.00 0 2.00 2.00 517 1.000
500 0 200 .00 355 0 This dialog requires the R Plug-In.
6 .00 0 200 3.00 355 1000 Estimation Algorithm:
7.00 0 3.00 4.00 506 o | (Logsticregression =)
3.00 0 3.00 4.00 506 0 Matching Algorithm:
9 9.00 0 3.00 5.00 345 1000 | |NearestNeighbor =)
‘_@ 10.00 0 400 5 00 G55 1.000 Discarlenits Outside of Common Support:
11 11.00 1.00 1.00 1.00 366 1.000 |E‘oth b4 |
12 12.00 1.00 2.00 2.00 517 1.000 ~Caliper Definition
13 13.00 1.00 2.00 3.00 355 1.000 ® Mo Caliper
14.00 1.00 2.00 4.00 221 0 Caliper
15 15.00 1.00 3.00 5.00 345 1.000 2
16.00 1.00 3.00 1.00 883 0
~Match One to Many
17.00 1.00 3.00 2.00 794 0
@ Match 1:1
|Z, 18.00 1.00 4.00 3.00 878 0 atch -many
|Z, 19.00 1.00 4.00 4.00 787 0 =
20.00 1.00 4.00 5.00 655 1.000
K"
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D Variable
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||_£) treatment

ovariates

x1
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Additional Covariates

rMatching with Replacement
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@ False
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PSMATCHING3
[VARS

bon Balance test

COOVs = x1 =2

TMATCHIT
MATCH=NEAREST
EST =LOGIT
RATIO = 1 Owrerall balance test (Hansen & Bowers, 2010)
CALIFER = 0

| DISCARD = BOTH |
INTERACTION

JOUTPUT ALL.

chisguare
o0

iverall

‘ Propensity Score Matching

| [¥5H481] 1110.32.1. 17\uploads\431 THEZ\CHU\SPSS PS\minim Relative multivariate(imbalance L1 {lacus, King, & Porro,
2010
Owerall balance test {(Hansen & Bowers, 2010)
Thisouare o pvale Before matching | After matching
Owverall .oan 2.000 1.000
Multivariate imhalance 400 o0
: — - fneasure L1
Relative multivariate |mhazlgr113;a L1 {lacus, King, & Porro,

Before matching | Afer matching

Multivariate imbalance .00 .0ao
measure L1

Summary of unbalanced covariates {|d| = .

Summary of unbalanced covariates ([d] > . }
25)

g Sovarat exts  arge miaance (31> ‘ r‘%g}ﬁwariate exhibits a large imbalance (Jd| = \

DATASET ACTIVATE a_20140925023007.

USE ALL.

COMPUTE filter_$=(psweight = 1).

VARTABLE LABFL filter_$ 'psweight = 1 (FILTER)".
VALUE LABELS filter_$ 0 'Not Selected' 1 '"Selected'.
FORMAT filter % (f1.0).

FILTER BY filter_§%.

EXECUTE.




Discard None

i S Z 12382 [a_20140925022536] - PASW | EH
COHERE) REE) #EV ER0) ERD SFE) EWTHEM SHEe) wREY) 8
SHE B « » Bl 8 & & B
|1 |1.00
| | D || treatment ” x1 ” x2 ” ps ” psweight ||
: 1 1.00 0 1.00 1.00 366 1.000
| 2.00 0 1.00 1.00 366 1.000
: 3 3.00 0 1.00 2.00 229 1.000
: 4 400 0 2.00 2.00 517 1.000
: 5 5.00 0 2.00 3.00 355 1.000
: 6 6.00 0 2.00 3.00 355 1.000
| 7.00 0 3.00 4.00 506 1.000
| 8.00 0 3.00 4.00 506 1.000
e ] 9.00 0 3.00 5.00 345 1.000
: 10 10.00 0 4.00 5.00 655 1.000
: 11 11.00 1.00 1.00 1.00 366 1.000
12 12.00 1.00 2.00 2.00 517 1.000
: 13 13.00 1.00 2.00 3.00 355 1.000
| 14.00 1.00 2.00 4.00 221 1.000
| 15.00 1.00 3.00 5.00 345 1.000
16 16.00 1.00 3.00 1.00 883 1.000
17 17.00 1.00 3.00 2.00 794 1.000
18 18.00 1.00 4.00 3.00 878 1.000
. 19 19.00 1.00 4.00 4.00 787 1.000
i 20.00 1.00 4.00 5.00 655 1.000
T I ST E—

: | R || B |

Variables:

& Propensity Score [ps]
&7 Weight for PS [psweight]

This dialog requires the R Plug-in.

Estimation Algarithm:

|Logi3ticregression 2 |
Matching Algorithm:
|NearestNeighhor 2 |

DiscardIJnits Outside of Common Support:

|Nor‘|e V |

rCaliper Definition
@ No Caliper
Caliper

rMatch One to Many
@ Match 1:1
Match 1:many

=

Propensity Score Matching

Variables cannot have missing values

FI

ID Variable

& D

Binary treatment indicator
O=control, 1=treatment)

& treatment

Covariates

& x1

#e

Additional Covariates

rMatching with Replacement
True
@ False

[ ==

|[rzee| #3r |

E
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PSMATCHING3

Script &

TREAT = treatment

COvs = ] 2

balance test

EST =LOGIT
RATIO = 1
CALIFER = 0 Cnrerall balance test (Hansen & Bowers, 2010)

DISCARD = NCNE

INTERACTION chisguare df paalue
JOUTPUT ALL.

Crverall 3.109 2.000 211

‘ Propensity Score Matching

| [EFIEE1] 1\10.32.1. 17 uploads 4431 Relative multivariate imbalance L1 (lacus, King, & Porro,
201
Crverall balance test (Hansen & Bowers, J . .
m— — ~ Before matching | After matching
Overal 3109 2,000 Multivariate imbalance 500 400
measure L1
Relative multivariate imbalance L1 {lac
2010) 1
Before rratchit]
Muttivariats rbaiance 5 Summary of unbalanced covariates (|d| = .25)
Means Treated Means Contral | S0 Control Std. Mean Diff.
Summary of unbalan( N -

— propensitypropensity a9z 140 11 J02
propensitypropensity 282 propensitya 1.790 1.010 T8 EA5
propensitpocd 1.7490
propensity 580 propensity AB0 420 23 G4z
¥1 2.800
o 5 800 ¥ 2.800 2.200 1.033 Rareh
propensityo 1680 w10l a.800 f.800 4872 433
Loading required package: nlme perEﬂSiWﬂ(E 1.660 1.340 928 313

Loading required package: lattice

Loading required package: randomForest




Balance statistics

Variables cannot have missing values

ID Variable
B |

Binary treatment indicator
E (0=control, 1=treatment)

Covariates

%

Additional covariates

-Matching with Replacement-

@ True
@ False

rCaliper Definition-
@ No Caliper
@ caliper

-Match one to many—————————
@ Match 1:1
Match 1:many

"Q Plots

Select plots to produce

-Plot:

[CliHistogram

f propensity scoreél

[] Jitter plot of
[7] Histagram of standardized differences
[T] Dotplot of standardized mean differences

[T] Line plot of individual differences

ndividual cases

-Balance Statistics—

@: Summary onl

Detailed balance

~Qutput File ————
@ All units
Matched units

11



AP PSMatching

e R2.8.1=>R-2.8.1-win32.exe http://cran.r-
project.org/bin/windows/base/old/2.8.1/

R Eseentials plug-in for SPSS 18
=>PASWStatistics RPlugln 1802 win32.exe
http://sourceforge.net/projects/ibmspssstat/files/
Versions%20for%20Statistics%2018/PASWStati
stics RPlugin 1802 win32.exe/download

e PSMatching extensions in SPSS 18
=>psmatching3.spe
http://sourceforge.net/projects/psmspss/files/

12


http://cran.r-project.org/bin/windows/base/old/2.8.1/
http://cran.r-project.org/bin/windows/base/old/2.8.1/
http://sourceforge.net/projects/ibmspssstat/files/Versions for Statistics 18/PASWStatistics_RPlugIn_1802_win32.exe/download
http://sourceforge.net/projects/ibmspssstat/files/Versions for Statistics 18/PASWStatistics_RPlugIn_1802_win32.exe/download
http://sourceforge.net/projects/ibmspssstat/files/Versions for Statistics 18/PASWStatistics_RPlugIn_1802_win32.exe/download
http://sourceforge.net/projects/psmspss/files/

PS matching .pse

http://sourceforge.net/projects/psmspss/files/

sourceforge

SOLUTION CENTERS  Go Parallel

Smarter IT

Resources

Browse Enterprise Blog Help

MNewsletters

Create, Modify, Convert, Print with
High Quality

(43 E-ICEBLUE \

-NET / WPF / Silverlight

readme.txt cannot be displayed here, do you want to download it?

Components
Home / Browse [ Science & WHering Test and Measurement ! PS Matching in SPSS / Files
PS Matching in SPSS&
Propensity score matching in SPSS
Brought to you by: felidthoemmes
Summary  Files Reviews Support Home Code  Discussion
Looking for the latest version? Download PSMATCHING3.03.spe (107.6 kB)
Home 2N
Name # Modified # Size # Downloadsteik
M psmatching3.03 2014-01-29 [
m psmatching3.0 2013-05-30 _
B psmatching2 2013-05-30 P
| psmatching1 2013-05-30 .
| readme. txt 20130319 3.9 kB 1l |@
psmatching3.spe 2013-01-29 37.0kB 1 [i]
minimaltest.sav 2013-01-24 742 Bytes 16 | A [i]
arxiv preprint. pdf 2012-03-20 5572 kB 4| [i]
Totals: 8 ltems 598.9 kB 32

13



PS Matching plug-in for SPSS 18+

g readme - E2ER = = B
BEFR R|EE BIO) WRENV) #HEH) i

b new wversion of thJ SPES PS Matching plug—inlhas been uploaded: psmatching3.spe

The new wverzion of SPSS PS Matching (pematching3.spe) iz now an extension command,
az oppozed to a cuztom dialeg. Thiz provides for a tighter integration with SPSS.

Inztallation instructionz for SPSS R plug-in (SPSS R Esmsentials) and Extenzion command pamatchingl.zpe.

he correct we

plug-in (SPES F Ezzentialz). Tou can find
4, 19, 20, and 21 (however 18 iz being

1.3 Determine which werzion of SPSS wou are running and inztall the correct
ont which verzion of SPSS wou have installed by clicking Help 7 About . Currentyly,
dizcontinnedl

If wou have SPSS 19 installed, wou will need to install B 2.10.
If wou have SPS3 20 installed, vou will need to install B 2.12.0.
If you have SPSS 21 inztalled, you will need to dnstall R 2.14.F.

f R and t

rzion of the
al 1 fo

Other versions of R will liekly not work, even if they are newer (e.z., B 2.15). Tou can find older releases of R on the website http://cran.r-project.org/ and then clicking
on Download B for Windows (or vour alternative operating avsten), followed by a click on base , previouz releases , and finally the zpecific B version that wou would like
to download. After installation of R, obtain the SPSS R plug-in (SPS3 R Essentials) The R plug-in can currently be downleoaded from

http:fwww, ibm.comfdeve lopervorks/apeadeveentral .
You may have to register for a free account on IBM.com to download the R plug-in. Each verzion of SPSS and each operating avatem (Windows 32bit, 64bit, etc.) has it own

vergion of the plug-in.
The extenzion command (pesmatching3.gpe) that containg the actual code to perform propensity score matching in SPSS can be downloaded from

http:/fzonrceforee. net/projecta/pangpaal/files/.
On mome systems the .mpe file will show up as a .zip file when downloaded. The .spe file extenzion is essentially a .zip file.
If thiz occurz, sinply rename the file extenzion to .ape.

2.]  After successfully installing the correct vermionz of R and the 5P5SS R-plug-in it iz recommended to test whether both components are working properly. Open SPSS and
write in a ayntax box the following commands:

14



SPSS +R

https://www.ibm.com/developerworks/community/wikis/home?lang=en#!/wiki/We70df3195ec8
4195 9773 42e448fa9029/page/Downloads+for+IBM%C2%AE+SPSS%C2%AE+Statistics

Wikis

SPSS

Qvenview

Recent Updates
Members

= Wiki
Blog
Bookmarks
Files

Activities

Older News
Frequently Asked
Questions about using
Programmability with
IBM'SP3SE Statistics
Books and Articles

Forums for IBM&
SPSS® Software

Downloads for IBW®
= SP33® Statistics

Downloads far IBN@
3P33@ Data Callection

Downloads for IBN®
SPS5& Modeler

Howto Share a

Contribution with
Statistics Users

Index

Trash

~ Tags
Find a Tag

-net datacollection
downloads
extension_command faq

1. This Wiki ~ Search Q

Login to participate

SP33& Statistics

< > Downloads for 1Bl

You are in: SPSS Community = SPSS W

Downloads for IBM® SPSS® Statistics

Page Actions -

Objects available for downloading from this site are organized into Collections, which are listed here. Follow a link below to access a collection
Some items may be in more than one collection.

Essentials and Plugins

Programmability reguires one or more of the Py'lhun@ R, and .NET plugins. Plugins are specific to the Staristics version and the operating system.

Essentials include a plugin, some useful modules, and some extension commands. Detailed documentation is installed along with the plug-ins, but you can get the
pdfversions for R and Python separately here for Version 20 and here for Version 21

Python and .NET Essentials

The Python Essentials for Statistics version 22 are fully integrated with the main Statistics installation. They are no longer a separate item. You can install
additional extension commands or update ones already installed from the Utilities menu within Statistics.

The .NET plugin for version 22 (\WWindows only) remains a separate download from the site where you download Statistics. Itis also included on the physical

media.

The Essentials and Plugins for IBM SPSS Statistics Version 21 for Python and .NET are included with the installation media or download orvia FixCentral. They
are not provided on this site. There is no update to these for Statistics FixPack2. However, but there may be newer versions of some extension commands
available in the Extension Commands collection on this site.

The Essentials and Plugins for IBM SPSS Statistics Version 20 for Python and .NET are available here. They have been updated to version 20.0.0.2 but are
compatible with 20.0.0.0. NOTE: if you have the 20.0.0.0 or 20.0.0.1 version of the Essentials installed, you must uninstall it before instaliing this update.

The Essentials and Plugins for IBM SPSS Statistics Version 18 for Python and .MET are available here. They are compatible with Statistics 19.0.0,19.0.0.1, and
19.0.0.2.

The Essentials and Plugins for PASW Statistics Version 18 for Python and .NET are available here. They are compatible with Statistics 18.0.2 and 18.0.3

R Essentials

+ The Essentials and Plugins that enable using R within Statistics are available at the following links. Download the version for your platform and the installation
instructions. Be sure to read the installation instructions. You must download and install the appropriate R version from the R CRAN site site before installing
the Essentials. The R version varies by platform and Statistics release. You can have multiple versions of R installed if needed.

= The Essentials for R for Statistics versions 22, 21, 20, and 19 are available here

= Thereis no update to the plug-in for Statistics version 21 FixPack2, butthere may be newer versions of some extension commands available in the Extension

Commands collection on this site
" i i on, you mustinstall the older Essentials first.

« This link will take you to the SourceForge site where the Version 18 Essentials and Plugins are hosted

LPlugins for Version 18 for R}

Extensions, Tools, and Utilities
Tips: if you sort the items on these linked pages by name, items in lower case appear after all the items in upper case (or before if descending order).
You can search within a Collection usina the Search field. Don't nse the Search develonerWorks field on the ton line.

15



SPSS + R + Python

http://sourceforge.net/projects/iomspssstat/files/Versions%20for%20Statistics%2018/

Home | Browse /Business & Enterprise / Enterprise | Business Intelligence /B SPSS Statistics Essentials for R/ Files

IBM SPSS Statistics Essentials for R

¥ A —

Ssummary Files Reviews Support Wiki Mailing Lists

Looking for the latest version? Download PASVY Statistics_RPlugln_1802_win32.exe (10.8 MB)

Home / Versions for Statistics 18 Y
Downloads / Week

Name # Modified * Size ¢

4 Parent folder
Stay conn
PASWStatisticsRPluginSolarisé4_1...  2011-04-06 12 MB 3. (] informed
PASWStatisticsRPluginLinux64_18... 2011-04-06 1.2 MB 2. 0 developm
you'll find
PASWStatisticsRPluginHpux64_18...  2011-04-06 1.3 MB 3 s ﬂ softwarei
informatis
PASVStatisticsRPIuginAIX64_1802._. 2011-04-06 1.2 MB AN (i}
developm
README18 txt 2011-04-05 962 Bytes 10l @ Most Rect
PASWStatistics_RPlugin_1802_lin3... 2011-04-05 438 MB 2 [ (i} Supercompt
The Energy Dv
PASWStatistics_RPlugln_1802_win... 2011-04-05 11.9 MB 13 | A [i]
Shining New
PASWStatistics_RPlugin_1802_ma... 2011-04-05 154 MB 18 | [ i] Scientists hav
I F‘AS'v"v’StEtistics RPlugln 1802 win... 2011-04-05 10.8 MB 41 u I Supercompt
Rezearchers
PASWStatisticsRPluginCode_1802....  2011-04-05 3857 kB 2 [ [i]
Stop Thread
Totals: 10 Items 87.3 MB 96 OpenhP lets y
R Essentials for PASW Statistics 18 alsc known as IEM SPSS Statistics Next-Gen Nu
The: Natinnal b

Download the wversion appropriate for your platform.

Thi= folder contains the R Essentials materials for working
R - - Sponsored By
Tith jp Statiotdc g




R

ﬁp://cran.r-project.org/bin/windows/base/old/Z.8.1/

SPSS R Plugin

http://sourceforge.net/projects/ibmspssstat/files/Versions%20for%20Statistics%2018/PASW Statistics RPlugin 1802 win32.exe/download

I R RGui ° - al @
#% S F =Ev E2XZ4 5z 2Y

* |
R R Console [= =]=]

E wersion 2.8.1 (2008-12-22)

Copyright (C) 2008 The R Foundation for Statistical Computing
ISEN 3-500051-07-0

R EEEEE - TiEEHEEER -
TEEESTEYLEESHET -
H 'license()' Ef 'licence()}’ §Eﬁ§$%§i#ﬁf

;;|.5:r R EESEAE - 55572 ) B HETER -
B 'contributors()' FESFAHEVERIEH
B 'citation()' SEHFEAEEHESDIER

B 'demoi) ' WME—ETERET. - H 'help()' |
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Statin| Use and|Reduced CancerrRelated
Mortality

Sune F. Nielsen, Ph.D., Berge G. Nordestgaard, M.D., D.M.Sc.
and Stig E. Bojesen, M.D., Ph.D., D.M.Sc.

ABSTRACT

BACKGROUND
A reduction in the availability of cholesterol may limit the cellular proliferation re-
quired for cancer growth and metastasis. We tested the hypothesis that statin use

begun before a cancer diagnosis is associated with reduced cancer-related mortality.
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METHODS
We assessed mortality among patients from the entire Danish population who had
received a diagnosis of cancer between 1995 and 2007, with follow-up until December
31, 2009. Among patients 40 years of age or older, 18,721 had used statins regu-
larly before the cancer diagnosis and 277,204 had never used statins.

RESULTS

Multivariable-adjusted hazard ratios for statin users, as compared with patients
who had never used statins, were 0.85 (95% confidence interval [CI], 0.83 to 0.87)

for death from any cause|and 0.85 (95% CI, 0.82 to 0.87) for death from cancer.

Adjusted hazard ratios for death from any cause according to the defined daily
statin dose (the assumed average maintenance dose per day) were 0.82 (95% CI,
0.81 to 0.85) for a dose of 0.01 to 0.75 defined daily dose per day, 0.87 (95% CI, 0.83
to 0.89) for 0.76 to 1.50 defined daily dose per day, and 0.87 (95% CI, 0.81 to 0.91)
for higher than 1.50 defined daily dose per day; the corresponding hazard ratios for
death from cancer were 0.83 (95% CI, 0.81 to 0.86), 0.87 (95% CI, 0.83 to 0.91), and
0.87 (95% CI, 0.81 to 0.92). The reduced cancer-related mortality among statin users
as compared with those who had never used statins was observed for each of 13 can-
cer types.

CONCLUSIONS

Statin use in patients with cancer is associated with reduced cancer-related mortality.
This suggests a need for trials of statins in patients with cancer. >



Table 1. Baseline Characteristics of the Patients, According to Statin Use, in the Nationwide and Matched Studies.*

Characteristic

Age —yr
Median
Interquartile range
Sex — no. (%)
Female
Male
Tumor size — no. (%)
Small
Large
Missing data

Cancer spread to lymphatic system —
no. (%) T

MNone
Any
Missing data
Distant metastasis — no. (%) 7
None
Any
Missing data
Chemotherapy — no. (96)%
MNone
Any
Missing data

Nationwide Study Nested 1:3 Matched Study
Statin Use MNo Statin Use Statin Use Mo Statin Use
(N=18,721) (N=277,204) P Value (N=15,247) (N=45,741) P Value
=0.001 1.00
70 69 69 69
63-76 59-77 63-76 63-76
=0.001 1.00
8,077 (43) 148,881 (54) 6,726 (44) 20,178 (44)
10,644 (57) 128,323 (46) 2,521 (56) 25,563 (56)
<0.001 0.02
6,032 (32) 36,509 (13) 4,842 (32) 13,629 (30)
6,416 (34) 38,052 (14) 4,935 (32) 15,677 (34)
6,273 (34) 202,643 (73) 5,470 (36) 16,435 (36)
=0.001 0.14
4,503 (24) 27,899 (10) 3,604 (24) 10,277 (22)
7,945 (42) 46,662 (17) 6,173 (40} 19,029 (42)
6,273 (34) 202,643 (73) 5,470 (36) 16,435 (36)
<0.001 0.26
6,798 (36) 42,575 (15) 5,471 (36) 16,002 (35)
5,620 (30) 31,986 (12) 4,306 (28) 13,304 (29)
6,303 (34) 202,643 (73) 5,470 (36) 16,435 (36)
=0.001 1.00
4,557 (24) 170,665 (62) 4,224 (28) 12,511 (27)
669 (4) 25,034 (9) 623 (4) 2,062 (5)
13,485 (72) 81,505 (29) 10,400 (68) 31,168 (68) 26




Cox regression bv log-rank test

A Nationwide Study > || B Matched Study
Death from Any Cause Death from Any Cause
—~ 100 d | _ 100+ , . ,
< azard ratiq, 0.85 (95% Cl, 0.83-0.87) R Hazard ra1:|sI 0.86 (95% Cl, 0.83-0.89) Statin use
o P<0.001 by log-rank test - P=0.01 by log-rank test
9 75 g 75 .
% No statin use % No statin
B B use
£ 504 £ 504
Q . @
= Statin use 2
= 254 = 251
E £
S S
0 T T 1 0 T T I
0 5 10 15 0 5 10 15
Years of Follow-up Years of Follow-up
Death from Cancer Death from Cancer
= 1009 .zard 1 . 100 , o
9 azard ratid, 0.85 (95% Cl, 0.82-0.87) | 32 Hazard ratio, 0.85 (95% Cl, 0.81-0.87)
> P<0.001 by log-rank tes Py P<0.001 by log-rank test
S 754 g 75
§ No statin use g No statin use
%] o
= 50 Statin use = 504 Statin use
Q @
2 =
= 254 = 251
E £
o v
0 T T 1 0 T T I
0 5 10 15 0 5 10 15
Years of Follow-up Years of Follow-up
No. of Patients No. of Patients
at Risk at Risk
Statin use 18,721 3,005 365 0 Statin use 15,247 2,779 349 0
No statin use 227,204 82,137 27,954 378 No statin use 45,741 8,060 976 4 57




B Matched Study

Dosage effect

Mo. of No. of

Cause of Death and Statin Dose Patients Deaths Hazard Ratio (95% ClI) P Value
Any cause

0.00 45741 26,271 ] 1.00

0.01-0.75 8,162 4,741 HH (.83 (0.81-0.87) =0.001

0.76-1.50 4,927 2,721 o 0.83 (0.85-0.93) =(0.001

=>1.50 2,158 1,176 e 0.87 (0.81-0.93) <0001
Cancer

0.00 45,741 22,584 L ] 1.00

0.01-0.75 8,162 3,844 HH 0.82 (0.80-0.886) =0.001

0.76-1.50 4,927 2,203 e 0.87 (0.82-0.91) =0.001

=1.50 2,158 946 —a— 0.85 (0.80-0.91 =(0.001
Cardiovascular cause

0.00 45,741 1,373 1.00

0.01-0.75 8,162 468 —a— 1.08 (0.95-1.21) 0.19

0.76-1.50 4,927 258 —— 1.24 (1.08-1.42) 0.002

>1.50 2,158 108 —e— 1.23 (1.00-1.50) 0.05
Other cause

0.00 45,741 2,314 [ ] 1.00

0.01-0.75 8,162 429 —e— 0.73 (0.66-0.81) =0.001

0.76-1.50 4,927 260 —a— 0.81 (0.70-0.93) 0.002

=1.50 2,158 122 —— (.82 (0.68-1.00) 0.06

'D.ISCI U,r?S 1.00 1.:?5 l.l?‘S

Statin Use Better

Statin Use Worse
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B Cancer-Related Mortality in Matched Study
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Subgroup No. of Patients No. of Hazard Ratio (95% Cl) P Value
Regular statin use 60,988 29,577 -+ 0.85 (0.81-0.87) <0.001
Sex '

Female 25,904 12,203 I-i—o—l 0.87 (0.83-0.92) <0.001

Male 34,084 17,374 - 0.82 (0.80-0.86) <0.001
Age at diagnosis '

40-69 yr 29,188 12,871 e 0.86 (0.81-0.89) <0.001

>69 yr 31,800 16,706 = 0.83 (0.80-0.87) <0.001
Chemotherapy :

No 16,735 9,280 ——i 0.79 (0.75-0.33) <0.001

Yes 2,685 1,990 | — 0.99 (0.87-1.12) 0.91
Radiotherapy :

No 16,751 9,633 —— 0.81 (0.77-0.86) <0.001

Yes 2,669 1,637 (DY S— 0.82 (0.73-0.93) <0.001
Tumor size '

Small 18,471 4,825 —— 0.81 (0.75-0.87) <0.001

Large 20,612 12,447 — 0.87 (0.83-0.92) <0.001
Metastasis :

No 12,118 2,383 — 0.86 (0.77-0.94) 0.003

Yes 26,965 14,889 i 0.86 (0.81-0.88) <0.001
Cardiovascular disease before cancer :

No 37,956 17,977 —— 0.81 (0.77-0.86) <0.001

Yes 23,032 11,600 [ 0.87 (0.83-0.89) <0.001
Diabetes mellitus before cancer ;

No 56,383 27,208 [ 0.85 (0.81-0.87) <0.001

Yes 4,605 2,369 —— 0.81 (0.75-0.88) <0.001
Calendar period :

1995-2002 9,956 3,932 I—-—E-I 0.80 (0.73-0.86) <0.001

2003-2007 51,032 23,515 [ 0.86 (0.82-0.88) <0.001
Any statin use 75,988 36,966 (e 0.86 (0.83-0.87) <0.001

0.75 1.25

—

o

Statin Use Better Statin Use Worse
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