Cat_intx: Cox PH model with interactions between a categorical effect modifier and categorical exposures 

What it does: This program fits Cox PH models with interactions between a categorical effect modifier and up to two categorical exposures, and outputs hazard ratios and event numbers for each exposure category by each effect modifier category. 

Input and specifications
syntax: cat_intx varlist [if] [in] , l1(integer) [other options]
varlist: effect modifier variable (categorical, 0,1,2,... with reference group 0) and exposure variables (min=1 max=2) (categorical, 0,1,2,...) 
Options-
l1: highest level of exposure 1, required
l2: highest level of exposure 2 (if existed)
r1: reference level of exposure 1, default 0
r2: reference level of exposure 2 (if existed), default 0
lm: highest level of effect modifier, default 1 means two levels 
fu: follow up times, only needed when data has not been stset
outcome: variable of event outcome, value 0 means no event, only needed when data has not been stset
covar: covariates to be included in the Cox regression (note: factor variables allowed)
tbl: to output an excel sheet of estimated HRs with 95% CIs from the Cox model for each exposure category stratified by the modifier. “ci0” indicates modifier=0, etc.
resh: to output an excel sheet as “tbl” does, if exposure 2 existed, as exposure 2 category in rows and exposure 1 category in columns. “ci0_0” indicates modifier=0 and exposure 1=0, etc.
name: name of output estimates 

Sample command for running the program
cat_intx  female egfrcat, l1(4) lm(1) covar(age black lnacr bmi diabetes cursmk prvchd sbp glucose) outcome(death) fu(fu_death) name("eGFR") tbl
cat_intx  female acrcat egfrcat, l1(3) l2(4) lm(1) covar(age black bmi diabetes cursmk prvchd sbp glucose) outcome(death) fu(fu_death) name("eGFR and ACR") tbl resh

Saved dateset: “name”-estimate.dta

Description: for each exposure category, estimates of betas (estimate#), standard deviation of betas (stderr#), hazard ratios (hr#), lower and upper bound of 95%CIs (lci# and uci#). Suffix # refers to type of coefficient.

For analyses with lm=1: 
#=0 refers to estimates for effect modifier=0 compared to user-specified exposure reference category within the same group (effect modifier=0).
#=1 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within the same group (effect modifier=1).
#=2 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within effect modifier=0.
#=3 refers to estimates for the interaction between effect modifier=1 and effect modifier=0 at a given point compared to user-specified exposure reference category.

Using the first example above, “eGFR-estimate.dta” will include 5 rows (one for each category of eGFR). As an example of interpretation, at egfrcat=1, hr0 refers to the adjusted hazard ratio of eGFR category 1 compared to category 0 within men. Hr1 refers to the adjusted hazard ratio of eGFR category 1 compared to category 0 within women. Hr2 refers to the adjusted hazard ratio of eGFR category 1 in women compared to category 0 in men. Hr3 refers to the adjusted hazard ratio for the ratio of eGFR category 1 compared to category 0 within women and eGFR category 1 compared to category 0 within men. 

For analyses with lm=2: 
#=0 refers to estimates for effect modifier=0 compared to user-specified exposure reference category within the same group (effect modifier=0).
#=1 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within the same group (effect modifier=1).
 #=2 refers to estimates for effect modifier=2 compared to user-specified exposure reference category within the same group (effect modifier=2).
#=3 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within effect modifier=0.
#=4 refers to estimates for effect modifier=2 compared to user-specified exposure reference category within effect modifier=0.
#=5 refers to estimates for the interaction between effect modifier=1 and effect modifier=0 at a given point compared to user-specified exposure reference category.
#=6 refers to estimates for the interaction between effect modifier=2 and effect modifier=0 at a given point compared to user-specified exposure reference category.

For analyses with lm=3; 
#=0 refers to estimates for effect modifier=0 compared to user-specified exposure reference category within the same group (effect modifier=0).
#=1 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within the same group (effect modifier=1).
 #=2 refers to estimates for effect modifier=2 compared to user-specified exposure reference category within the same group (effect modifier=2).
#=3 refers to estimates for effect modifier=3 compared to user-specified exposure reference category within the same group (effect modifier=3).
#=4 refers to estimates for effect modifier=1 compared to user-specified exposure reference category within effect modifier=0.
#=5 refers to estimates for effect modifier=2 compared to user-specified exposure reference category within effect modifier=0.
#=6 refers to estimates for effect modifier=3 compared to user-specified exposure reference category within effect modifier=0.
#=7 refers to estimates for the interaction between effect modifier=1 and effect modifier=0 at a given point compared to user-specified exposure reference category.
#=8 refers to estimates for the interaction between effect modifier=2 and effect modifier=0 at a given point compared to user-specified exposure reference category.
#=9 refers to estimates for the interaction between effect modifier=3 and effect modifier=0 at a given point compared to user-specified exposure reference category.

 Saved table: “name”-estimate.csv

 Description: estimated hazard ratios and 95% confidence intervals (ci#_) in each effect modifier category with their own reference. Suffix # refers to effect modifier category.  

Using the first example above, “eGFR-estimate.csv” will include 10 rows (two for each category of eGFR, hazard ration in upper row and confidence intervals in lower row). As an example of interpretation, at egfrcat=1, ci0 refers to the adjusted hazard ratio and 95% confidence intervals of eGFR category 1 compared to category 0 within men (same as hr0, lci0, uci0 in the saved dataset). ci1 refers to the adjusted hazard ratio and 95% confidence intervals of eGFR category 1 compared to category 0 within women (same as hr1, lci1, uci1 in the saved dataset). “*” after the hazard ratio indicates there is a significant interaction (hr3 has p<0.05).

[bookmark: _GoBack]If you would like a cross table of two category exposures, as shown in the second example above, “eGFR and ACR-estimate.csv” will include 10 rows (two for each category of eGFR (second category exposure in the sample code), hazard ration in upper row and confidence intervals in lower row). In columns, suffix $ at the end of ci#_$ refers to the category of ACR (first category exposure in the sample code). As an example of interpretation, at egfrcat=1, ci0_2 refers to the adjusted hazard ratio and 95% confidence intervals of eGFR category 1 and ACR category 2 compared to category 0 of both within men (same as hr0, lci0, uci0 in the saved dataset). ci1_2 refers to the adjusted hazard ratio and 95% confidence intervals of eGFR category 1 and ACR category 2  compared to category 0 of both within women (same as hr1, lci1, uci1 in the saved dataset). “*” after the hazard ratio indicates there is a significant interaction (hr3 has p<0.05).


