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Strings, Part 2: How to search strings and deal with ICD-9 and ICD-10 codes

ICD-9 and ICD-10 codes are frequently encountered in clinical research.  ICD-9 codes are mostly numeric and ICD-10 codes have both letters and numbers; both are typically treated as string variables by Stata.  For general information about manipulating strings with Stata, see the “Strings, Part 1” handout.  This handout focuses on searching and categorizing strings and the application of some of these commands to analysis of ICD9 and ICD10 codes.
Categorizing ICD-9 codes according to their numeric range

ICD-9 codes are typically 3 digit numeric codes that can have a decimal suffix.

Examples: 

036.0 – Meningococcal meningitis

036.42 – Meningoccocal endocarditis

162.4  – Middle lobe lung cancer

250.01 – Type 1 Diabetes

280 – Iron deficiency anemia

295.3  - Paranoid schizophrenia

320.0 – H.flu meningitis
410  –  Acute myocardial infarction

493 – Asthma

You can take advantage of the fact that almost all ICD-9 codes are numbers and use this to categorize them based on the official categorizations, which are grouped together by numeric range.  If they are listed as string variables, however, you will need to “destring” them first. 

destring icd, gen(icdnum) force

Now you can categorize the pseudo-continuous variable of ICD-9 codes into categories: 

gen icdcat=icdnum

label define icdcatlabel ///

1 "infectious and parasitic diseases (001-139)" ///

2 “neoplasms” (140-239) 

3 "endocrine, nutritional and metabolic diseases, and    immunity disorders (240-279)" ///

4 "disorders of the blood and blood-forming organs (280-289) ///

5 “mental disorders (290-319) ///

6 "diseases of the nervous system and sense organs (320-389)" ///

7 “diseases of the circulatory system (390-459)”

8 diseases of the respiratory system (460-519)”

label val icdcat icdcatlabel

recode icdcat   ///

0/139=1 
 ///

140/239=2  ///

240/279=3  ///

280/289=4  ///

290/319=5  ///

320/389=6  ///

390/459=7  ///

460/519=8
This is good if you want to use the pre-specified ICD-9 categories.  But what if you want to make your own categories?  For example, not all infectious diseases are captured in codes 001-139.  

For example, pneumonia and influenza are codes 480-488 and include: 

480.0  pneumonia due to adenovirus

480.1 pneumonia due to respiratory syncytial virus

481 pneumoccocal pneumonia

482.2 Pneumonia due to pseudomonas

487.0 influenza with pneumonia

487.1 influenza with largynitis
Again, you can take advantage of the pseudo-continuous nature of this variable

replace icdcat=1 if icd>=480 & icd<=488

However, all infections of the kidney are 590, including

590.0 chronic pyelonephritis

590.1 acute pyelonephritis

590.2 renal and perinephric abscess

590.80 pyelonephritis, unspecified

If you want to include all of these codes, you cannot just type

replace icdcat=1 if icd==590

This will only include 590.0 but none of the others.  In this case, you may want to handle the ICD-9 code variable as a string variable. 

Categorizing ICD-9 and ICD-10 codes by searching within strings

There are a number of ways to search within strings.  We will discuss 3 of the easiest and most versatile functions, strmatch, regxm, and substr.

strmatch(stringvar, “pattern”)allows you to search for a predefined pattern within a string variable.   Using a “*” represents any number of characters (including none) of any type.

In general, strmatch returns “true” if the stringvar matches the pattern.
In the pyelonephritis example, you might write: 

replace icdcat=1 if strmatch(icd, “590*”) 

and it will capture all codes with “590”, regardless of whether there is a decimal suffix.  

For the pneumonia example you might write: 

Replace icdcat=1 if strmatch(icd, “48*) which will recognize

480

481.1

488.7

but also 

48

488

4899

More generally: 

list if strmatch(icd, “4”) 


4

list if strmatch(icd, “4*”)


4


40


499

list if strmatch(icd, “*4*”)


4


64


40


349

A command with even more flexibilty and specificity is regexm.
regexm(stringvar, regular expression) will allow the use of many “regular expressions” ,  demonstrated below.   

To list all ICD-9 codes that have a 3 anywhere in them:

list if regexm(icd, “3”)


3


34


43


399.3

To list all ICD-9 codes that start with 4:

list if regexm (icd, “^4”)


4


45


466.7

To list all ICD-9 codes that end in 7:

list if regexm(icd, “7$”)


7


57


588.7

To list all ICD-9 codes that have 3 digits followed by one decimal suffix:

list if regexm(icd, “[0-9][0-9][0-9].[0-9]”)


123.3


987.6

To list all strings that start with an uppercase letter:

list if regexm(stringvar, “^[A-Z]”) 


A895

B5


Ccd5

To list all strings that end with a lowercase letter

list if regexm(stringvar, “[a-z]$”)


Ga


6655x
Returning to the ICD-9  pneumonia example, the most specific way to capture all pneumonia codes using regexm would be 

replace icdcat=1 if regexm(icd, “^48[0-9]”) 

which will capture


480


481.4


487.77

but not 


48

This functionality is also useful for ICD-10 codes, which all start with a letter and are followed by a 2 digit number with a possible decimal suffix.

Examples: 

I38 – Endocarditis

A08.4 – Diarrheal illness

P20.9 – hypoxic-ischemic encephalopathy

Q21.3 – Tetralogy of Fallot

Q91.4 – Trisomy 13

R95 – Sudden infant death syndrome

V89.2 – Person injured in motor vehicle collision

You can use the regexm function to find all codes that start with a specific letter:

list if regexm(icd, “Q”)

will return


Q21.3


Q91.4


If you wanted to split your ICD-10 code into two variables, one for the letter prefix and one for the numerical portion, you can use the substr function

substr(s, n1, n2) returns the substring of s, starting at character n1 (e.g., if n1=3, it starts at the 3rd character in the string), and for a length of n2.  If n1 < 0, n1 is interpreted as distance from the end of the string; if n2 = . (missing), the remaining portion of the string is returned.

gen icd10alpha= “”

replace icd10alpha=substr(icd,1,1)
(this returns a one-character string starting from the first position)

list icd icd10alpha

I38 


I

A08.4 

A

P20.9 

P

Q21.3 

Q

Q91.4 

Q

R95 


R

V89.2 
 
V

You can also use this command to create a variable including the numeric portion

gen icd10num= “”

replace icd10num=substr(icd,2,.)

(this returns the remaining portion of the string starting from the second position)

list icd icd10num

I38 


38
A08.4 

08.4
P20.9 

20.9
Q21.3 

21.3
Q91.4 

91.4
R95 


95
V89.2 
 
89.2
And then you could search each portion of the string separately using the strmatch and regexm commands described above.

