UJWALA POLEPEDDI
TEACH ONE- STRATIFIED COVARIATE BALANCING
QUESTION 2:

The following data provide the survival among stomach cancer patients.  The data provides 35 common comorbidities for patients who have or don't have stomach cancer.
1. Using SQL, group the diagnoses into commonly occurring strata. 
2. Within each strata, calculate the odds of mortality from cancer.  
3. Calculate the common odds ratio across strata. 
4. Conduct sensitivity analysis for the calculated common odds ratio.  Sensitivity analysis is the process of changing one variable and re-examining the conclusions. Drop one of the 35 comorbidities from the analysis and repeat the entire analysis and check that 65% of cases are matched to controls. The percent of cases that are matched is called overlap.  It is defined as:
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In most problems, one wants to maximize the overlap to be around at least 80%, so that findings can be generalized to the original cases. 
Report how the un-confounded and confounded odds of mortality from stomach cancer are different from each other?   Data► Using Synthetic Controls► Using Parents in Markov Blanket►
First group the diagnosis into commonly occurring strata

SELECT ([Column 0])as ID
       ,cast([Cancer] as int)as CA
       ,[I305 1]
       ,[I309 81]
	   ,[I311 ]
	   ,[IE849 7]
	   ,[I150 9]
	   ,[I276 1]
	   ,[I276 8]
	   ,[I530 81]
	   ,[I263 9]
	   ,[I276 51]
	   ,[IV15 82]
	   ,[I511 9]
	   ,[I401 9]
	   ,[I787 20]
	   ,[I564 00]
	   ,[I272 4]
	   ,[I280 9]
	   ,[I285 9]
	   ,[I496 ]
	   ,[I458 9]
	   ,[I486 ]
	   ,[IV58 61]
	   ,[I197 7]
	   ,[I578 9]
	   ,[I584 9]
	   ,[IV66 7]
	   ,[I244 9]
	   ,[I414 01]
	   ,[I599 0]
	   ,[I414 00]
	   ,[I585 9]
	   ,[I600 00]
	   ,[I428 0]
	   ,[I427 31]
       ,[I403 90]
	   ,cast([Dead] as int) as Dead
	   into stoamch_cancer1 FROM [Stratified_covariate].[dbo].[StomachCancer]-----(100000 rows affected)

Select ID,CA,[I305 1]+[I309 81]+[I311 ]+[IE849 7]+[I150 9]+[I276 1] +[I276 8] +[I530 81]+[I263 9]
      +[I276 51]+[IV15 82]+[I511 9]+[I401 9]+[I787 20]+[I564 00]+[I272 4]+[I280 9]+[I285 9]
   +[I496 ]+[I458 9]+[I486 ]+[IV58 61]+[I197 7]+[I578 9]+[I584 9]+[IV66 7]+[I414 01]
   +[I599 0] +[I414 00]  +[I585 9]+[I600 00] +[I428 0]+[I403 90] as strata,Dead
Into #temp1
FROM stoamch_cancer1

select * from #temp1
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--CASES
---drop table #cases
SELECT COUNT(distinct [ID]) AS nCases -- Number of residents unable to eat
, Sum(IIF([Dead] = 1, 1., 0.)) AS a 
, SUM(IIF([Dead] = 0, 1., 0.)) AS b 
, strata
INTO #Cases -- Save in temporary file called Cases
FROM #temp1  
WHERE [CA] = 1 -- Select only residents who were unable to eat
GROUP BY strata -------(176 rows affected)

--CONTROLS
--drop table #controls
SELECT COUNT(distinct [ID]) AS nControls -- Number of residents unable to eat
, Sum(IIF([Dead] = 1, 1., 0.)) AS c 
, SUM(IIF([Dead] = 0, 1., 0.)) AS d
, strata
INTO #Controls -- Save in temporary file called Cases
FROM #temp1  
WHERE [CA] = 0 -- Select only residents who were unable to eat
GROUP BY strata-------(23823 rows affected)




SELECT #cases.*,ncontrols,c,d 
FROM #Cases inner join #Controls 
ON  #cases.strata=#Controls.strata
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Within each strata, calculate the odds of mortality from cancer








-----CALCULATING ODDS RATIO
select sum(a*d/(a+b+c+d))/sum(b*c/(a+b+c+d)) As [Common Odds Ratio]
FROM #Cases inner join #Controls 
ON  #cases.strata=#Controls.strata
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select 
(a+1)/(b+1) as Odds, *
 from #Cases
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Calculate the common odds ratio across strata. 
Declare @TotalCases Float
Set @TotalCases = (Select Count ([Dead]) from #temp1 Where [CA] =1)


 SELECT sum(cast((a*d)/(a+b+c+d)as float))/sum(cast((b*c)/(a+b+c+d)as float)) As [Common Odds]
,sum (cast((a+b)/(c+d)as float)) As WeightControl
,sum(Cast(a+b As Float))/ @TotalCases As Overlap

INTO #Match 
FROM #Cases inner join #Controls on
#Cases.strata =#Controls.strata

select * from #Match
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Conduct sensitivity analysis for the calculated common odds ratio. 
 Sensitivity analysis is the process of changing one variable and re-examining the conclusions.









LOADING AND RUNNING THE DATA IN R TO FIND SIGNIFICANT VARIABLES
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Taking into consideration the significant variables and dropping the rest.
Re-run the SQL code for calculating the common odds ratio and percentage overlap.
Drop table #Cases
SELECT COUNT(distinct ID) AS nCases
, Sum(IIF([Dead] = 1, 1., 0.)) AS a 
, SUM(IIF([Dead] = 0, 1., 0.)) AS b 
,[I305 1], [I309 81]
, [IE849 7], [I150 9], [I530 81], [I263 9]
, [I787 20], [I272 4], [I280 9], [I486 ]
, [I578 9], [I584 9]
, [I585 9], [I427 31], [I403 90]
INTO #Cases
FROM stoamch_cancer1 
WHERE [CA] = 1
GROUP BY  [I305 1], [I309 81]
, [IE849 7], [I150 9], [I530 81], [I263 9]
, [I787 20], [I272 4], [I280 9], [I486 ]
, [I578 9], [I584 9]
, [I585 9], [I427 31], [I403 90]-------(95 rows affected)

---  Grouping Controls that have NO Cancer by the conditions & seperating dead to column A & B
Drop table #Controls 
SELECT COUNT(distinct [ID]) AS nControls
, Sum(IIF([Dead] = 1, 1., 0.)) AS c
, SUM(IIF([Dead] = 0, 1., 0.)) AS d
, [I305 1], [I309 81]
, [IE849 7], [I150 9], [I530 81], [I263 9]
, [I787 20], [I272 4], [I280 9], [I486 ]
, [I578 9], [I584 9]
, [I585 9], [I427 31], [I403 90]
INTO #Controls
FROM stoamch_cancer1 
WHERE [CA] = 0
GROUP BY  [I305 1], [I309 81]
, [IE849 7], [I150 9], [I530 81], [I263 9]
, [I787 20], [I272 4], [I280 9], [I486 ]
, [I578 9], [I584 9]
, [I585 9], [I427 31], [I403 90]  --(2493 rows affected)


-- Calculating the Common Odd Ratio 

SELECT sum(a*d/(a+b+c+d))/sum(b*c/(a+b+c+d)) As [Common Odds Ratio]
into #OddsRatio
FROM #Cases inner join #Controls 
ON  #Cases.[I305 1] =#Controls.[I305 1]
and #Cases.[I309 81] = #Controls.[I309 81]
and #Cases.[IE849 7]= #Controls.[IE849 7]
and #Cases.[I150 9]= #Controls.[I150 9]
and #Cases.[I530 81]= #Controls.[I530 81]
and #Cases.[I263 9]= #Controls.[I263 9]
and #Cases.[I787 20]= #Controls.[I787 20] 
and #Cases.[I272 4]= #Controls.[I272 4] 
and #Cases.[I280 9]= #Controls.[I280 9] 
and #Cases.[I486 ]= #Controls.[I486 ] 
and #Cases.[I578 9]= #Controls.[I578 9] 
and #Cases.[I584 9]= #Controls.[I584 9] 
and #Cases.[I585 9]= #Controls.[I585 9] 
and #Cases.[I427 31]= #Controls.[I427 31] 
and #Cases.[I403 90]= #Controls.[I403 90] 

select * from #OddsRatio
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-- Matching Cases with controls 
drop table #Match
select  a ,b ,c ,d into #Match
 from #Cases  join #Controls 
ON #Cases.[I305 1] =#Controls.[I305 1]
and #Cases.[I309 81] = #Controls.[I309 81]
and #Cases.[IE849 7]= #Controls.[IE849 7]
and #Cases.[I150 9]= #Controls.[I150 9]
and #Cases.[I530 81]= #Controls.[I530 81]
and #Cases.[I263 9]= #Controls.[I263 9]
and #Cases.[I787 20]= #Controls.[I787 20] 
and #Cases.[I272 4]= #Controls.[I272 4] 
and #Cases.[I280 9]= #Controls.[I280 9] 
and #Cases.[I486 ]= #Controls.[I486 ] 
and #Cases.[I578 9]= #Controls.[I578 9] 
and #Cases.[I584 9]= #Controls.[I584 9] 
and #Cases.[I585 9]= #Controls.[I585 9] 
and #Cases.[I427 31]= #Controls.[I427 31] 
and #Cases.[I403 90]= #Controls.[I403 90] --(88 rows affected)

The sum of the controls and cases 73804.0  

select * from #Match

--Calculating the overalp 
Declare @TotalCases Float
SET @totalCases = (SELECT Sum(nCases) FROM #Cases)
SELECT ROUND(SUM(a+b)*100/@TotalCases,2) as [Percent Overlap]
FROM #Match
[image: ]


image3.png
NIO #Lases --
FROM #templ
WHERE [CA] = 1 -- Select only residents who were unable to eat
EIGROUP BY strata (176 rows affected)

--CONTROLS
drop table #controls
[EISELECT COUNT(distinct [ID]) AS nControls -- Number of residents unable to eat
, Sum(IIF([Dead] = 1, 1., @.)) AS ¢
, SUM(IIF([Dead] = @, 1., @.)) AS d
, strata
INTO #Controls -- Save in temporary file called Cases
FROM #templ
WHERE [CA] = @ -- Select only residents who were unable to eat
| GROUP BY strata- -(23823 rows affected)

FISELECT #cases.”,ncontrols,c,d
FROM #Cases inner join #Controls
| O #cases.strata=#Controls.strata

strata
000000000000100100100000000010000
1000000000000110000000000000000000
000000000000110000000000001000000
000000000000110000000000011000000
000000000000110100000000000000000
1000000000000110100000000001000000
000000010000100000000000000000000
000000010000100010000000000000000
000000010000100100000000000000000
1000000010000100100000000010000000
000001000000000000000000000000000
000001000000100000000000000000000

001000010000000000000000000000000
100000N10AMN1NANN1NAANNAANNNNNONN.





image4.png
63 EISELECT COUNT(distinct [ID]) AS nControls -- Number of residents unable to eat
, Sum(ITF([Dead] = 1, 1., 8.)) AS ¢
, SUM(ITF([Dead] = @, 1., 8.)) AS d
, strata
INTO #Controls -- Save in temporary file called Ca
FROM #templ
WHERE [CA] = @ -- Select only residents who were unable to eat
GROUP BY strat: (23823 rows affected)

EISELECT #cases.*,ncontrols,c,d
FROM #Cases inner join #Controls
ON #cases.strata-#Controls. strata

Eiselect sum(a*d/(asbicid))/sun(b*c/ (atbictd)) As [Common Odds Ratio]
FROM #Cases inner join #Controls

ON #cases.strata-#Controls.strata





image5.png
F s
» SUM(IIF([Dead] = @, 1., @.)) AS d

66 , strata
57 | INTO #Controls -- Save in temporary file called Cases
68 | FROM #templ

WHERE [CA] = @
| GROUP BY strata

Select only residents who were unable to eat
---(23823 rows affected)

FISELECT #cases.”,ncontrols,c,d
FROM #Cases inner join #Controls
| ON  #cases.strata=#Controls.strata

Fselect sum(a“d/(a+b+c+d))/sum(b*c/(a+btcid)) As [Common Odds Ratio]
FROM #Cases inner join #Controls
| ON  #cases.strata=#Controls.strata

Eiselect
(a+1)/(b+1) as Odds, *
| from #Cases|

000000000000000000000000000000000
10 00 000000000000000000000000000001001
00 10 000000000000000000000000000001101
10 00 000000000000000000000000001000010
10 00 000000000000000000000000001001101
10 00 000000000000000000000000010000000
10 00 000000000000000000000000110000010
10 00 000000000000000000000001000000000
00 1.0 000000000000000000000001000000100
10 00 000000000000000000000010000000000
10 0.0 000000000000000000010000000000000
10 00 000000000000000000100000000011011

00 1.0 000000000000000001000000000000000
10NN AAKKAAONNAANNNANNINANNANONINATINA





image6.png
Bselect
(a+1)/(b+1) as Odds, *
| from #Cases

Declare @TotalCases Float
Set @TotalCases = (Select Count ([Dead]) from #templ Where [CA] =1)

E] SELECT sum(cast((a*d)/(a+b+c+d)as float))/sum(cast((b*c)/(a+b+c+d)as float)) As [Common Odds]
,sum (cast((a+h)/(c+d)as float)) As WeightControl
,sun(Cast(a+b As Float))/ @TotalCases As Overlap

INTO #Match
FROM #Cases inner join #Controls on
| #Cases.strata =#Controls.strata

100% ~ 4
BB Resuts [ Messages

WeightControl  Overap
16386321 0.584541062801932





image7.png
Deviance Residual
win 1Q
-1.5802 -0.0617

vedian
-0.0565

coefficient

Estimate std.

(Intercept) -6.368692 0.
1305.1 -0.534664 0.
1300.81  -1.081336 0.
B311 -0.108213 0.
1£849.7 0.531666 0.
1150.9 2.162430 0.
1276.1 -0.571774 0.
1276.8 0.250803 0.
1530.81 0.300204 0.
1263.9 0.031245 0.
1276.51 0.402227 0.
V15,82 0.182104 0.
1511.9 0.786082 0.
1401.9 0.104371 0.
1787.20 1.279461 0.
1564.00  -0.216711 0.
12724 -0.330444 0.
1280.9 1.053138 0.
1285.9 -0.102739 0.
1496 -0.029166 0.
1458.9 -0.139492 0.
1486 -0.745995 0.
1vs8.61  -0.180227 0.
110977 2.438068 0.
1578.9 0.983138 0.
1584.9 -0.548049 0.
1v66.7 0.002099 0.
1244.9 0.218621 0.
1414.01 0.201720 0.
1599.0 -0.480492 0.
1414.00 0.027047 0.
1585.9 1.065425 0.
1600. 00 0.015725 0.
1428.0 -0.415229 0.
1427.31 0.471479 0.
1403.90  -0.837915 O,

signif. codes: 0 ‘*+%’ 0.

(pispersion parameter for

Null deviance: 2072.2
Residual deviance: 2693.3

3Q max
-0.0424  4.0262

Error z value Pr(>|z|)
122317 -52.067 < 2e-16 ***
202112 -2.645 0.00816 **
330508 -3.272 0.00107 **
225789 -0.479 0.63175
245045 2,162 0.03064 *
368192  5.873 4.28e-09 ***
360156 -1.588 0.11238
253723 0.988 0.32201
167834 1.843 0.06535 .
280784  3.214 0.00131 **
260844  1.542 0.12307
266281  0.684 0.49405
298945 2.630 0.00855 **
153049 0.678 0.49780
241955 5.288 1.24e-07 **%
284177 -0.763 0.44571
168508 -1.960 0.05000 .
230002 4.406 1.05e-05 ***
225156 -0.456 0.64817
203570 -0.143 0.88607
328525 -0.425 0.67113
315468 -2.365 0.01804 *
306828 -0.587 0.55694
243794 10,001 < 2e-16 ***
330019 2.979 0.00289 **
272646 -2.010 0.04442 *
293693 0.007 0.99430
253247 0.863 0.38799
106434 1.485 0.13752
295687 -1.625 0.10416
304925 0.089 0.92932
380422  2.801 0.00510 **
219543 0.072 0.94200
293772 -1.413 0.15753
217110 2.172 0.02989 *
418918 -2.000 0.04548 *
001 **%’ 0.01 **’ 0.05 .’ 0.1 *

binomial family taken to be 1)

on 99999  degrees of freedom
on 99964 degrees of freedom

1




image8.png
ses.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.
and #Cases.

rols.
[I309 81] = #Controls.[I309 81]
[1E849 7]- #Controls.[IE849 7]
[I150 9]= #Controls.[I150 9]
[1530 81]= #Controls.[I530 81]
[1263 9]= #Controls.[I263 9]
[1787 20]= #Controls.[I787 20]
[1272 4]= #Controls.[I272 4]
[1280 9]= #Controls.[I280 9]
[1486 ]= #Controls.[I486 ]
[1578 9]= #Controls.[I578 9]
[1584 9]= #Controls.[I584 9]
#Controls. [I585 9]
[1427 31]- #Controls.[I427 31]
[1403 90]- #Controls.[1403 90] |

select * from #0ddsRatio





image9.png
LL/8/ 20]= #tontrols.|L/8
#Cases.[1272 4]- #Controls. [1272 4]

#Cases.[1280 9]- #Controls. [1280 9]

#Cases.[1486 ]- #Controls.[I486 ]

#Cases. #Controls.[1578 9]

#Cases. #Controls.[1584 9]

#Cases.[1585 9]- #Controls. [1585 9]

#Cases.[1427 31]- #Controls.[1427 31]

#Cases.[1403 90]- #Controls.[1403 98] --(88 rows affected)

select * from #Match

--Calculating the overalp
Declare @TotalCases Float
SET @totalCases - (SELECT Sum(nCases) FROM #Cases)
EISELECT ROUND(SUM(a+b) *106/@TotalCases,2) as [Percent Overlap]
| FROM #Match |





image1.gif
IRt sean et seezes WGl fice Clemationes
Wnnmabicar il e

hsearkip




image2.png
,[1585 9]

»[1600 @8]

,[1428 0]

,[1427 31]

,[1403 90]

,cast([Dead] as int) as Dead

into stoamch_cancerl FROM [Stratified_covariate].[dbo].[StomachCancer]----- (106000 rows affected)

database Stratified_covariate

[ISelect ID,CA,[I305 1]+[1309 81]+[: +[1276 1] +[1276 8] +[I530 81]+[1263 9]

+[1276 51]+[IV15 82]+[I511 9]+[1461 9]+[I787 20]+[I564 08]+[1272 4]+[1280 9]+[1285 9]
+[1496 ]+[1458 9]+[1486 ]+[1V58 61]+[1197 7]+[I578 9]+[1584 9]+[IVe6 7]+[I414 o1]
+[1599 @] +[1414 @8] +[I585 9]+[1600 00] +[I428 0]+[1403 98] as strata,Dead

Into #templ
| FROM stoamch_cancerl

010000000000100100000000000010000
010000000000000000000000000000000
000000000000100000000000000000000
000000000000100000000000000000000
000000000000000000000000000000000
011000000000100100000000001010010
000000000010000000000000000000001
000000000000000000000000000000000
1000000010000100000001000001000100
000000010000000100000000100001111

000000010000100100000000001000000
NNNNANNAANNNTANINANNNAANNNNNTNNTN





