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Healthcare Utilization Project
Nationwide Inpatient Sample (Years 2002-2012)
Database Creation

Computer:

Operating System: 

Software:
· 7-Zip (version 15.12, 64 bit)
· SAS 9.4 TS Level 1M2; W32_7Pro platform
· HCUP’s Multi-Level Clinical Classification Software v1.2
· HCUP’s Procedural Classification Software 

Data Steps:

1. The compressed core, hospital and severity files were extracted to their corresponding ASCII files.
a. In 2008, compressed ASCIIs were within compressed file folders to 2 decompression steps utilized.
b. Starting in 2010 the datasets are encrypted.  Below are the passwords:

	Year
	Password

	2010
	2010NIS1A

	2011
	2011NIS1A

	2012
	2012NIS1A

	2013
	2013NIS1A



2. Starting with 2002 and in the following order for each year, the core, hospital and severity ASCII files for each year were loaded into SAS datasets (HCUP’s SAS load programs.
a. Note: the order of events may be important since informats from subsequent programs will overwrite prior informats.  If the same names for formats/informats are used then this may have unpredictable results.
b. A separate program window with the following directory statement was run ‘LIBNAME nis 'C:\Users\jkempke\Documents\HCUP\NIS 2002-2011\Data';’
c. Each SAS load program was only altered in 2 ways:
i. In DATA statement, ‘nis’ was added before SAS datafile name to create a permanent, rather than temporary, SAS dataset in the directory named in the LIBNAME above.
ii. The appropriate path was added in the INFILE statement in the DATA step.
d. Given that these 30 files occupy 52.3 GB of space they were copied to an external hard drive for subsequent removal from my Desktop hard drive after merging.
3. Starting with 2002, files were merged within each year
a. Core, hospital and severity files are each trimmed to remove unwanted variables and saved to working directory as temporary SAS datasets.
b. Core and Severity are sorted and merged by KEY and saved to temporary SAS datafile
c. Core-severity and hospital file are merged by HOSPID and this is saved in a permanent SAS dataset.
d. This code is generally the same for each year with minor variations in variables and their responses that is described in the data dictionary.
e. Working directory is cleared of all temporary datasets.
4. The total N by year, number of variables and list of variables for each year was reviewed for a double check to completion.
5. Every year was concatenated to create one large SAS dataset named nis_2002_2011
a. There were errors that certain variables were of different lengths, I think SAS automatically reverts to parent dataset format which could truncate data:
i. DSHOSPID: lengths of 13 and 17length DSHOSPID $ 17;
length HOSPADDR $ 60;
length HOSPNAME $ 90;
length N_DISC_U 5;

ii. HOSPADDR: lengths of 30 and 60
iii. HOSPNAME: lengths of 30 and 90
iv. N_DISC_U: lengths of 4 and 5
b. I used a ‘length’ statement in each serial concatenate data step to force the length to be the longest of possible lengths in the data.  This certainly increases the size of the data.
6. The H_CONTROL variable was not available in 2002-2007 but was provided by HCUP as a supplementary file to merge in.  
a. The ‘nis_1998_2007_h_contrl.sas7bdat’ dataset contains HOSPID, YEAR and H_CONTROL
b. Nis_2002_2011 and ‘’ nis_1998_2007_h_contrl’ were sorted by YEAR and HOSPID (in that order) and then merged by these 2 variables.
7. A random 1% subsample was created from the entire dataset to serve as a more feasible laboratory to test code.
proc sort data=nis.nis_2002_2011; by YEAR;run;
proc surveyselect data=nis.nis_2002_2011 
	method=srs 
	rate=.01
	seed=2016
	out=nis.nis1percent;
	strata YEAR;
run;



Derived Variables Using HCUP Programs
The HCUP has developed and continuously updated several software programs (that generally run within a SAS or Stata environment) that create derived variables to help users standardize and reduce analytic burden.  These programs are all freely available and described in various documents on the HCUP website.

1. Clinical Classification Software (CCS) for ICD-9-CM
This software actually comprises 2 distinct methods of classifying the nearly 14,000 diagnostic and 3,900 procedural ICD-9-CM codes into more manageable, succinct numbers.  There is a single-level method that groups codes into a group of ~285 (this number has increased every year) mutually exclusive codes.  Therefore for each ICD-9-Cm code in the discharge list (max 15-25, depending on year) a new single-level variable is created to help simplify analysis into fewer codes.  There is a multi-level method which groups codes into 4 nested groups of codes.  In the multi-level approach from each of the ICD-9-CM codes four new variables are created, each representing an increased level of detail.
a. I downloaded Multi_Level_CCS_2015.zip from the HCUP CCS website
b. Unzipped file
c. Modified the included ‘Multi_CCS_Load_Program.sas’ program by changing filenames, locations, max number of possible diagnoses per record (from 15 to 25) and renamed the SAS program ‘MCSS Load’ tested this out on my 1% sample creating the SAS dataset ‘new_multi_ccs.sasb7dat’
2. Elixhauser Comorbidity Software for ICD-9-CM
This software takes each ICD-9-CM code among the discharge list, utilizes the DRG for the discharge and assigns yes/no responses to the 29-30 Elixhauser comorbidities.  This is useful in order to create validated comorbidity scores for each observation. However, on personal communication with HCUP User Support on 7/1/2016, they informed me that it is preferred to use the comorbidities already assigned to each year rather than re-run the most recent version of the software to create new Elixhauser variables for each observation. To quote:

“The Comorbidity Software version depends on the ICD-9-CM and DRGs/MS-DRGs effective in your database. If you are assigning comorbidity flags across years, we recommend using the corresponding Comorbidity Software version for each year of data so that the DRGs match up correctly. 
 
This ensures that the codes included in your data are represented in the Comorbidity Software. 

· For example, Version 3.7 contains ICD-9-CM codes and DRGs in effect for Fiscal Year (FY) 2012. Because of the partial freeze on new ICD-9-CM codes in 2013-2015 this version is actually the same for each year and so Version 3.7 was renamed as “2012-2015” and issued only once. 
· Version 3.6 in the archive section is valid for FY 2011 (effective October 1, 2010), and so on for the previous fiscal years. 
· Note that the Version 3.3 Comorbidity Software references the ICD-9-CM and both DRG and MS-DRG codes for Fiscal Year 2008. This year included the transition from CMS’ DRG system to Medicare Severity DRGs (MS-DRG). This program will work with either the DRG v24 format program or the MS-DRG v25 format program.”

Therefore, I relied on the comorbidity variables in the “NIS Severity File Data Elements” File of each year and did not run the software on the entire cohort.

3. Procedural Classes Software for ICD-9-CM
This translation was produced by AHRQ-HCUP in order to categorize >3,900 procedures into four broad categories.  The software and classifications are updated each year and the most current version (downloaded on July 12, 2016) is valid from 1/11980 through 9/30/2015.Procedural Categories:
1. Minor Diagnostic
2. Minor Therapeutic
3. Major Diagnostic
4. Major Therapeutic

a. I downloaded the file “PC2015.csv”
b. There is no accompanying SAS Program for this file.  Essentially, it can be used to create a SAS informat which can then be used to create new variables.  I am simply not good enough to do this.  So my inefficient workaround…
c. I copied the “PC2015.csv” to a new file “PC SAS Translation JAK 7.12.2016.csv”.
d. I erased the 3 header rows.
e. I inserted a new first column and pasted the following phrase  in every cell “if procedure[i] =’
f. I cleared the now third column and pasted the following phrase “then prclass[i] =’
g. I added a fifth column and pasted a ‘;’
h. I then created a SAS array of the 15 ICD procedure variables in the data (PR1-PR15) and then copied the entire CSV file I just created to make a massive DO-LOOP on this array to create PRCLASS1 through PRCLASS15 as a categorical variable with the above-listed categories of 1-4.
i. PRCLASS{1-15} was then used to create ORPROC (‘Operating Room Procedure’).  If any of the PRCLASS variables were a 3 or a 4 the ORPROC = 1, if they are only 1 or 2 (without any 3 or 4) then ORPROC =0, if there are no procedures then it remains missing.

Derived Variables of Our Own
We created variables for various case definitions for ARDS and for respiratory failure.  The creation of these is documented in “Derived Variables Worksheet.docx” and so readers may refer to that documentation.  

ARDS Case Definitions
ARDS_C1
ARDS_C2
ARDS_C3
ARDS_C4
ARDS_C5
Respiratory Case Definitions
Resp_C1
Resp_C2
Resp_C3
Resp_C4
Hospital Case Volumes & Other Hospital – Level Variables
ARDSVolX
HospVol
RespVolX
Hosp_Mor
Patient Factor Variables	
AGE_Grp
Admi_Sea



