[bookmark: Lecture]Stratified Covariate Balancing

For this assignment you can use any statistical software or use R software prepared by the instructor for stratified covariate balancing  Download R►
Find response to citalopram for patients with different types of depression. For each diagnosis use the remaining diagnoses as covariates and identify for which diagnoses citalopram is best.  For the analysis use data from STAR*D experiment conducted by NIMH.
1. Read about the study protocol. Protocol►
2. Download data.  Use instructor's last name as password.  Must enter password twice. Data 2010► Data 2003►
3. Create a stratified covariate balancing model of impact of citalopram on depression.
4. Use at least 10 variables to remove confounding in the model.  Balance the data to remove the effects of other types of co-occurring mental health diagnoses.  Show visually that the stratified covariate balancing has been able to remove the effects of other variables from response to citalopram
5. Is there a smaller set of variables that you could stratify. Identify the Markov blanket of citalopram in predicting response to treatment. Vang's Slides►
6. Describe what predicts success of citalopram.
7. Describe how well the model predicts response to citalopram
Answer:

1. First we import library, set working directory, import data, examine data and see column names:
library(StratifiedBalancing)
setwd("~/HAP_823/CovariateBalancing")
S= read.csv("Stard.csv")
fix(S)
colnames(S)
[image: ]

2. Then we select subset of variables to be tested and examine STRUCTURE of our data:

Sdata <- subset(S, select=c(8:12,15:19,22))
str(Sdata)
Data showed character as data type with null and missing values!

3. Then we replace nulls and missing values with the mode of each column, and change data type from character to number and storing data into a data matrix:

# replacement function
# First we are writing function for getting mode:
Mode <- function (x, na.rm) {
  xtab <- table(x)
  xmode <- names(which(xtab == max(xtab)))
  if (length(xmode) > 1) xmode <- ">1 mode"
  return(xmode)
}
# Then replacing any missing value with that mode:
for (var in 1:ncol(Sdata)) {
  if (class(Sdata[,var])=="integer") {
    Sdata[is.na(Sdata[,var]),var] <- as.numeric(Mode(Sdata[,var], na.rm = TRUE))
  } }
4. Examine structure of Data:
str(Sdata)
[image: ]
[image: ]
5. Store matrix into a data name:
Sdataone <- Sdata
colnames(Sdataone)
[image: ]

6. Now that data is in a matrix, all binary and imputed, we can apply the stratadisc function which balances the count of cases and control in all possible combinations of co-variates. 
[bookmark: _GoBack]By applying weights to number of controls in my matrix, it brings counts of controls and cases equal in all combinations of covariate (removing the confounding effect). Then the odd ratio we obtain is merely the odds of the impact of treatment on outcome.
Balanced= stratadisc(4,11,Sdataone)
[image: ]

[image: ]

summary(Balanced)
[image: ]
Balanced[image: ][image: ]

8. Running the sensitivity analysis by examining the 
reverse= sensdisc(4,11,Sdataone)
summary(reverse)
[image: ]
[image: ]
CONCLUSION:
[image: ]
From the above data analysis we conclude that after balancing the data by applying weights to bring counts of cases and controls in co-variables combinations to the same number, the odds of the impact of generalized anxiety on the CIT success in depression patients is 0.8.
The number of cases matched is 322 cases and the 95% confidence interval is between 0.95 and 0. 72.
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> str(sdata)
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> Hmisc::describe(sdata)
sdata
11 variables 1933 observations

1s.Recurrent
nmissing unique  Info  sum  Mean
1033 0 2 0.2 1503 0.7775

Family. Hx. Depression
nmissing unique  Info  sum  Mean
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panic.piagnosis
nmissing unique  Info  sum  Mean
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Alcohol. abuse. Diagnosis,
n missing unique  Info  sum  Mean
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Drug. Abuse. biagnosis
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Hypochondriasis. biagnosis
nmissing unique  Info  sum  Mean
1033 0 2 o1 71 0.03673

somatoform. biagnosis
nmissing unique  Info  sum  Mean
1033 0 2 0.05 35 0.01811
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> colnames (sdataone)
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> Balanced= stratadisc(4,11,sdataone)
stratification complete. We advise performing a sensitivity analysis using the sensdisc() function.

[,11
odds Ratio Of Impact Of Treatment on Outcome 0.8270000
Mantel Haenszel P-value 0.0111000
No. of Cases matched 322.0000000
95% C.T Upper Bound 0.9499103

95% C.I Lower Bound 0.7199932
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> summary(8alanced)
strata characteristics No. Of Cases

- 1 1 16
Alcohol. Abuse. Diagnosis, Bulimia.Nervosa.Diagnosis: 1 2 3
BuTimia. Nervosa.biagnosis 1 4 5
Drug. Abuse. biagnosis t1 1 13
Drug, Abuse. Diagnosis, Bulimia.Nervosa.Diagnosis @ 1 3 2
Family. Hx. Depression 1 5 2

(other) :45 (other): 9

Case weights cCases Y=1 No. Of Controls control weights controls v:

1:51 :9 1 70

B 0.333333333333333: 6 1
5 0.5 54
13 2 a2
3 0.166666666666667: 2 17
2 0.2 2 6
) (other) 125 (other):

> ?stratadisc
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> Balanced
strata characteristics
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> summary(reverse)
variable Dropped Number of Cases Matched

Alcohol. Abuse. Diagnosis 11 322
Drug. Abuse. Diagnosis 1 337
Family. Hx. Bipolar 1 46 1
Family. Hx. Depression 1 49 a1
Hypochondriasis. biagnosis:1 356 1
1s.Recurrent 1 358 1
(other) 2 (other):2

Adjusted odds
-0.131248286609954
-0.153151179494175
-0.179126665897435
-0.189950583958446:
-0.247180129142451
-0.25231492861449
-0.29975465368605 :
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