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Web Appendix:  Sample input data, SAS code, and output for the maximized sequential 
probability ratio test using a binomial probability model to implement self-controlled case 
series and difference-in-difference analyses. 
 
Web Table 1: Input data for sample outcome: 
Week start date Cumulative 

number of 1st 
TIV doses 

cumDxVac 
(cumulative 
number of 
events in risk 
window)  

cumPC 
(cumulative 
number of 
events in 
control 
window)  

7-Sep-08 898 0 1
28-Sep-08 48,023 1 1
12-Oct-08 190,043 2 8
19-Oct-08 377,943 2 14
26-Oct-08 523,936 2 17
2-Nov-08 1,067,548 14 47
9-Nov-08 1,161,599 15 52

16-Nov-08 1,292,667 17 54
23-Nov-08 1,363,612 19 57
30-Nov-08 1,421,750 19 61

7-Dec-08 1,477,088 20 67
14-Dec-08 1,560,261 21 68
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Variable definitions for SAS code: 
data1 = Dataset name 
ratio = Ratio of number of days in risk window vs. control window for sample outcome: 0.35 
&b/&a = Number of events in risk window vs. control window of cumulative previous seasons 

for sample outcome = 0.258 
 
 
SAS code: 
******************************************** 
Self-controlled case series 
********************************************; 
data SCCS; 

set data1; 
 format relativeRisk logLikelihoodRatio 6.4; 
 cumtotal = cumPC + cumDxVac; 

if cumPC gt 0 then relativeRisk = cumDxVac /(cumPC * 
ratio);  
if cumDxVac gt 0 and cumTotal gt 0 then lla = cumDxVac * 

log(cumDxVac/cumTotal); 
 else lla = 0; 

if cumTotal gt cumDxVac then llb = cumPC * log(1 - 
cumDxVac/cumTotal); 

 else llb = 0; 
 llc = - cumDxVac * log(1 / (1/ratio + 1)); 
 lld = - cumPC * log(1- (1 / (1/ratio + 1))); 

if (cumDxVac * 1/ratio) gt cumPC then logLikelihoodRatio = 
sum(lla,llb,llc,lld); 

 else logLikelihoodRatio = 0;   
run; 
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******************************************** 
Difference-in-difference 
********************************************; 
data DiD; 

set data1; 
format relativeRisk logLikelihoodRatio 6.4; 
cumtotal = cumPC + cumDxVac; 

 %let d = cumDxVac; 
 %let c = cumPC; 

if cumPC gt 0 and &a gt 0 then relativeRisk = (cumDxVac 
/cumPC)/(&b/&a);  

 %let currentSum = sum(&c,&d); 
 %let pastSum = sum(&a,&b); 
 currentSum = sum(&c,&d); 
 pastSum = sum(&a,&b); 

if &currentSum gt 0 then do; 
  lla = &d * log(&d/&currentSum); 
  llb = &c * log(&c/&currentSum); 
 end; 
 else do; 
  lla = 0; 
  llb = 0; 
 end; 
 if &pastSum gt 0 then do; 
  llc = - &d * log(&b/&pastSum); 
  lld = - &c * log(&a/&pastSum); 
 end; 
 else do; 
  llc = 0; 
  lld = 0; 
 end; 

if relativeRisk gt 1 then logLikelihoodRatio = 
sum(lla,llb,llc,lld); 

 else logLikelihoodRatio = 0; 
run;   
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Web Table 2: SCCS sample output:   
Week start date Relative risk Log-likelihood ratio 

7-Sep-08 0 0 
28-Sep-08 2.8571 0.2637 
12-Oct-08 0.7143 0 
19-Oct-08 0.4082 0 
26-Oct-08 0.3361 0 
2-Nov-08 0.8511 0 

16-Nov-08 0.8242 0 
9-Nov-08 0.8995 0 

23-Nov-08 0.9524 0 
30-Nov-08 0.8899 0 
30-Nov-08 0.8529 0 
14-Dec-08 0.8824 0 

 
Web Table 3: DiD sample output: 
Week start date Relative risk ratio Log-likelihood ratio 

7-Sep-08 0 0 
28-Sep-08 3.8686 0.4264 
12-Oct-08 0.9672 0 
19-Oct-08 0.5527 0 
26-Oct-08 0.4551 0 
2-Nov-08 1.1524 0.1057 

16-Nov-08 1.1159 0.0686 
9-Nov-08 1.2179 0.2426 

23-Nov-08 1.2895 0.4409 
30-Nov-08 1.205 0.2436 
30-Nov-08 1.1548 0.1554 
14-Dec-08 1.1947 0.2459 

 
The code and output for this paper was generated using SAS software, Version 9.1.3 of the SAS 
System for Windows. Copyright © 2002-2003 SAS Institute Inc. SAS and all other SAS Institute 
Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc., 
Cary, NC, USA. 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [1152.000 1440.000]
>> setpagedevice


