CROWNWeb Matching Algorithm

Summary

The CROWNWeb matching algorithm is utilized to find near match patients to those input by the user.  Near match is defined as a patient that is not an exact match to another existing patient and the patient’s numeric identifiers or personal identifiers match or closely match to another existing patient. 
Patient numeric identifiers are the Social Security Number (SSN) and Medicare Claim Number. Patient personal identifiers are the First Name, Last Name, Date of Birth, and Gender.

The algorithm attempts to match on the numeric identifiers first.   If there is no match on the numeric identifiers, then the system will “gyrate” the given numeric identifiers to find a match based on the “gyrated” numbers.   If a match is found based on the SSN, HIC#, or “gyrated” numbers, then the compare bene algorithm is used to determine if the patient identifiers satisfy a given match rate.  If the patient identifers satisfy the given match rate, then the algorithm performs what is called Test Mismatch.  If the patient entered does not have a SSN and HIC #, the algorithm attempts to match on personal identifiers.  The attached flowchart illustrates the process utilized by the system to find near matches.

Compare Bene Algorithm

The compare bene algorithm generates a match rate for last name, first name, and date of birth.  The following represents the steps taken by the compare bene algorithm.

1.  For the last name, the compare_bene algorithm calculates a match rate based on:


a.  The system determines how many characters of the last names match to the number of characters of the longer surname, i.e., Smithfield matches to Smithfields with a match rate of 10/11 = 0.91.

b.  If the match rate for the above is  < 0.9 then the system will determine if the surnames are inverted (e.g., SMITH JONES and JONES SMITH) and calculate a new match rate and multiply it by 0.9.  If this results in a lower match rate than had been previously obtained from the step above, the higher match rate is retained.


c.  If the match rate is still < 0.9 but one surname is contained within the other, then the system will set the the match rate to 0.9.
[deletion]


d.  If one surname is not contained within the other and the match rate is still < 0.9 and the length of the surnames differs by one, then the system determines if the surnames match if one of the characters is removed from the longer surname (e.g., JONES versus JONE).  If a match occurs then the new match rate = length of shorter surname / length of longer surname.  If this results in a lower match rate than had been previously obtained from the previous steps above, then the higher match rate is retained.

2.  For the first name, the compare_bene algorithm calculates a match rate based on:

          a.   The system determines how many characters of the first names match to the number of characters of the longer first name, e.g., ANNIE matches to ANN with a match rate of 3/5 = 0.60.

b.  If one of the first names consists of one character and it matches the first character of the other first name, then the match rate is set to 0.9.

c.  If the match rate is < 0.9 the system will determine if the first names are inverted (e.g., ANNE MARIE and MARIE ANNE) and calculate the new match rate and multiply it by 0.9.  If this results in a lower match rate than had been previously obtained from the steps above, then the higher match rate is retained.


d.  If the match rate is still < 0.9 but one first name is contained within the other, then the system sets the match rate to 0.9.
3.  For the date of birth, the compare_bene algorithm calculates a match rate by comparing the month, day, and last two digits of the year based on:

     a.  The system determines how many digits match and divide that by 6.

     b.  If the birth dates match and both the surname and first name match rates are < 0.9 then the system sets both the surname and first name match rates to 0.88 if the surname and first name have been switched (e.g., JOHN TAYLOR and TAYLOR JOHN).

4.  The system then calculates the overall match rate by the following formula:


Match rate = (surname match rate + first name match rate + birth date match rate) / 3

5.  If gender does not match then multiply match rate by 0.9.

In order for a patient to be considered a possible match as a result from the compare bene algorithm, the match rate must be > 0.65 and the date of birth difference must be < 15 years. 
Test Mismatch Rules
If there is one possible match based on either the SSN, HIC# or “gyrated” number, the algorithm performs what is called the Test Mismatch.  This process counts the number of mismatches between two sets of identifiers, i.e., what the user has entered and what is in the system.  The identifiers compared are:

· Last Name

· First Name

· Date of Birth

· Gender

· SSN

· HIC #

A patient is considered an exact match if the SSN and/or HIC # match and all personal identifiers match exactly.   The following other situations are evaluated to determine if a patient exists that may be a “near match”:

· All of the patient’s personal identifiers match, but both populated numeric identifiers do not exactly match to the patients with populated numeric identifiers. (2a) 

· Possible match on one of the patient’s numeric identifiers and one or two mismatches. (2b)

· More than one patient matches on one of the patient’s numeric identifiers. (3)

· Possible match on one of the patient’s numeric identifiers with many mismatches and no exact match on the patient’s personal identifiers. (4)
· Possible match on one of the patient’s numeric identifiers with many mismatches; however, personal identifiers match for one or more patients. (5)
· No match on the patient’s numeric identifiers; however, personal identifiers match for one or more patients. (6)

Table of examples:

	Situation
	SSN
	Medicare Claim Number
	Last Name
	First Name
	Gender
	Date of Birth

	2a
	123-45-6789
	123456789A
	Smith
	Jane
	F
	01/01/1950

	
	123-45-6789
	123456788A
	Smith
	Jane
	F
	01/01/1950

	2b
	123-45-6789
	
	Smith
	Jane
	F
	01/10/1950

	
	123-45-6789
	
	Smith
	Janie
	F
	01/01/1950

	3
	123-45-6789
	123456789A
	Smith
	Jane
	F
	01/01/1950

	
	123-45-6789
	123678901A
	Smyth
	Jane
	F
	01/10/1950

	
	234-56-7890
	123456789A
	Smith
	Janet
	F
	01/01/1950

	4
	123-45-6789
	123456789A
	Smith
	Jane
	F
	01/01/1950

	
	321-54-9876
	123456789A
	Smith
	James
	M
	10/01/1950

	5
	234-56-7890
	123456789A
	Smith
	Jane
	F
	01/01/1950

	
	123-45-6789
	234567890W
	Smith
	Jane
	F
	01/01/1950

	6
	
	
	Smith
	Jane
	F
	01/01/1950

	
	123-45-6789
	122578639C1
	Smith
	Jane
	F
	01/01/1950
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