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NHIA v2 Diagrams  
Notation for Diagrams 
 
 Unified Modeling Language (UML) diagramming instruments were used to describe the 
NAACCR Hispanic identification process.  UML, a standard modeling language, represents a collection 
of the best engineering practices that have proven to be successful in modeling large and complex systems 
and processes. Two diagrams (Figures 1 and 2) depict the NAACCR Hispanic/Latino identification v2 
process.  The diagram legend presented in Figure 3 describes elements (building blocks) of diagrams and 
is intended to help readers navigate the diagrams and interpret their meanings.   
 
 Elements used in UML class and activity diagrams of Hispanic identification process include (see 
Figure 3 for a pictorial representation):  

• Class. Represents a tangible thing, for example – a data item. 
• Use Case. Represents a process in the form of narrative/description (scenario). 
• Activity node.  Represents a business process, operation, or activity.  The activity node is shown 

as a shape with a straight top and bottom, and with convex arcs on the two sides.  Activity nodes 
are shaded blue.  Examples of activity nodes in Figure 5 are Evaluate Data Item 190 code values 
and Assign Surname Codes from the Spanish Surnames List. 

• Note.  Used for descriptive text.  A note is shown as a dog-eared rectangular shape with its upper-
right corner bent.   

• Object.  Represents inputs and outputs for activity nodes.  An object is shown as a rectangle.  
Examples of objects in Figure 5 include Spanish Surnames List and 3: Set of Cases for Indirect 
Identification. 

• Object Flow (Input/Output).  Input/Output connection between an object and an activity node 
(object flow) is shown as an arrow.   

• Synchronization bar (horizontal or vertical).  Used to depict parallel processing.  A 
synchronization bar is shown as a bold black line. 

• Transition.  Transition between activities is shown as a solid black arrow. 
 
Diagrams Descriptions 
 
 The diagram in Figure 1 (Elements of NAACCR Hispanic Identification Process) depicts data 
items relevant for Hispanic/Latino identification in a central cancer registry. A class (rectangular shape), 
color-coded green, represents each data item. Lists of data items codes are represented with classes 
(rectangular shapes), color-coded yellow. Information external for the NAACCR case record layout 
includes Spanish Surname List, which is color-coded white. Hispanic identification process is depicted 
with a blue oval shape. Dashed arrows on this diagram indicate “dependency” relationships: Hispanic 
identification process depends on getting information from data items 190, 2230, 2390, 220, 250, 90 and 
160; a new data item (similar to data element 190) depends on results of Hispanic identification process to 
assign proper code values to cancer cases. 
 
 The diagram in Figure 2 (Process Map: NAACCR Guideline for Hispanic Identification in a 
Central Cancer Registry) represents the algorithm for Hispanic identification in a central cancer registry.  
The process is portrayed with activities (blue shapes) and objects (rectangular shapes) that represent 
inputs and outputs (products) of activities. Hispanic identification includes consecutively implemented 
filtering steps that stratify initial set of cancer cases based on filtering criteria. Each set of cases is a result 
of accumulated decisions made on all the previous filtering steps. Such accumulation is reflected inside of 
the objects (rectangular shapes) that represent sets of cases. For example, Set of Cases for Indirect 
Identification (marked number 32 at the top right corner of the box) contains cases with Data Item 190 
code values 7, 9, and 0 (optional) – according with step 1, as indicated with “1A” and “1B”; plus these 
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cases were filtered out with the Birthplace criteria (according with step 2, as indicated with “2C”) and 
with the Race criteria (according with step 3, as indicated with “3B”).   Additionally, the number 32 points 
out that this set of cases is produced at the step 3.   
 
 There are two possible outcomes for each cancer case from NHIA v2: Hispanic (sets of 
cases/objects color-coded pink) or non-Hispanic (sets of cases color-coded light brown). Intermediate sets 
of cases (“in-process” sets/objects) are color-coded with green. Objects with supporting information, like 
code values for data items, are color-coded yellow. A new Data Item (190-like) for cases identified as 
non-Hispanic is updated with a code 0 (zero), and for cases identified as Hispanic, with codes 1through 8. 
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Figure 1 

NAACCR Case Record
Version = 10
Date = January, 2003

Data Item 160 Codes
01 = White
02 = Black
...
06 = Filipino
....
88 = No further race documented
.....
98 = Other
99 = Unknown

Data Item 160
name = Race 1
code = <number>

Data Item 220 Codes
1 = Male
2 = Female
3 = Other (hermaphrodite)
4 = Transsexual
9 = Not stated/Unknown

Data Item 220
name = Sex
code = <number>

Data Item 250 Codes
000 = United States
001 = New England and NJ
...
230 = Mexico
....
443 = Spain
.....

Data Item 250
name = Birthplace
code = <number>

Data Item 2230
name = Name--Last

Data Item 2390
name = Name--Maiden

ELEMENTS of NAACCR Hispanic Identification Algorithm (NHIA) - V. 2

Hispanic  
Identification  Process

Data Item 190 Codes
0 = non-Spanish; non-Hispanic
1 = Mexican (includes Chicano)
2 = Puerto Rican
3 = Cuban
4 = S. or C. American (not Brazil)
5 = Other specified Sp/Hisp origin (incl Europe)
6 = Sp/Hisp/Lat NOS
7 = Surname only
8 = Dominican (starting with 2005 diagnoses)
9 = Unknown whether Hispanic or not

Data Item 190
name = Spanish/Hispanic Origin
code = <number>

Spanish Surname List
Source = 1990 U.S. Bureau of the Census
1 Heavily Hispanic = 101, 102, 105, 110, 115, 125
2 Generally Hispanic = 201, 202, 205, 210, 215, 225
3 Moderately Hispanic = 301, 302, 305, 310, 315, 325
4 Occasionally Hispanic = ---, ---, 405, 410, 415, 425
5 Rarely Hispanic = 5001, 5005, 5010, 5025, 5100, 5500
6 Indeterminate = ---, ---, ---, ---, ---, 6000
9 Missing = ---, ---, ---, ---, ---, 9000

<<external document / file>>

NHIA Data Item (190-like)
name = <text>
code = <number>

NHIA Data Item (190-like) Codes
0 = non-Spanish; non-Hispanic
1 = Mexican (includes Chicano)
2 = Puerto Rican
3 = Cuban
4 = S. or C. American (not Brazil)
5 = Other specified Sp/Hisp origin (incl Europe)
6 = Sp/Hisp/Lat NOS
7 = Surname - NAACCR algorithm
8 = Dominican (starting with 2005 diagnoses)

Diagram Title: Elements of NAACCR Hispanic Identi fication Algori thm (NHIA) - v.2
Business Analyst: David Lyalin (Centers for Disease Control and Prevention - CDC)
Revision: 2.0  Date: 07-29-2005
Diagram Type: UML (Unified Modeling Language) Class Diagram
Modeling Tool: Rose by IBM-Rational Software Corp.

Data Item 90
name = County at Dx



NHIA v2 As of September 21, 2005 Page 16 

Step 6b. Update registry 
database with Hispanic codes

Step 6a. Update registry database 
with non-Hispanic code

1 : Case of Cancer from Reporting Facility 
and/or Death Certificate

Step 1. Evaluate Data 
Element 190 Codes

 : Data Item 190 Codes
+  name = Spanish/Hispanic Origin
+ code = 0 = Non-Spanish; Non-Hispanic
+ code = 1 = Mexican (includes Chicano)
+ code = 2 = Puerto Rican
+ code = 3 = Cuban
+ code = 4 = South or Central American (except Brazil)
+ code = 5 = Other specif ied Spanish/Hispanic origin (includes European)
+ code = 6 = Spanish, NOS; Hispanic, NOS, Latino, NOS
+ code = 7 = Spanish surname only
+ code = 8 = Dominican (beginning with 2005 diagnoses)
+ code = 9 = Unknown whether Spanish or not

 : Spanish Surname List
+ 1 Heav ily  Hispanic = 101, 102, 105, 110, 115, 125
+ 2 Generally  Hispanic = 201, 202, 205, 210, 215, 225
+ 3 Moderately  Hispanic = 301, 302, 305, 310, 315, 325
+ 4 Occasionally  Hispanic = ---, ---, 405, 410, 415, 425
+ 5 Rarely  Hispanic = 5001, 5005, 5010, 5025, 5100, 5500
+ 6 Indeterminate = ---, ---, ---, ---, ---, 6000
+ 9 Missing = ---, ---, ---, ---, ---, 9000
+ Source = 1990 U.S. Bureau of  the Census

Step 5a. Assign Last and Maiden Surnames Codes According to 
the 1990 Census Bureau Spanish Surname List

11 : Set of Cases for Direct 
Identification

+ Data Item 190 code v alue = 1, 2, 3, 4, 5, 6, 8

13 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)

50 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned

Step 2. Filter cases for Indirect 
Identification Based on Birthplace

23 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria

21 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2A - Birthplace = Match Exclusion Criteria

Step 3. Exclude Cases from Indirect 
Identification Based on Race

Exclusion Codes : Data Item 
160 Codes

+  name = Race
+ code = 03 = Nativ e American
+ code = 06 = Filipino
+ code = 07 = Hawaiian

32 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria

Step 5b. Filter Cases for Indirect Identification 
Based on Surname Codes (by Sex)

52 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6A - Sex = Male
+ 6G - Last Name Code NOT = {125, 115, 110, 105, 102, 101}

54 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6B - Sex = Female
+ 6J- Maiden name code = {5001, ..., 5500}

56 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6B - Sex = Female
+ 6E - Maiden Name Code = {9000, 6000, 201, 202, 205, 210, 215, 225}
+ 6F - Maiden Name Code = {301, 302, 305, 310, 315, 325, 405, 410, 415, 425}
+ 6G - Last Name Code NOT = {125, 115, 110, 105, 102, 101}

22 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2B - Birthplace = Match Inclusion Criteria

Inclusion Codes : Data Item 
250 Codes

+  name = Birthplace
+ code = 101 = Puerto Rico
+ code = 230 = Mexico
+ code = 241 = Cuba
+ code = 243 = Dominican Republic
+ code = 250 = Central America
+ code = 251 = Guatemala
+ code = 252 = Belize
+ code = 253 = Honduras
+ code = 254 = El Salv ador
+ code = 255 = Nicaragua
+ code = 256 = Costa Rica
+ code = 257 = Panama
+ code = 265 = Latin America
+ code = 300 = South America
+ code = 311 = Columbia
+ code = 321 = Venezuela
+ code = 345 = Ecuador
+ code = 351 = Peru
+ code = 355 = Boliv ia
+ code = 361 = Chile
+ code = 365 = Argentina
+ code = 371 = Paraguay
...

51 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6A - Sex = Male
+ 6C - Last Name Code = {125, 115, 110, 105, 102, 101}

55 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6B - Sex = Female
+ 6C - Last Name Code = {125, 115, 110, 105, 102, 101}
+ 6E - Maiden Name Code = {9000, 6000, 201, 202, 205, 210, 215, 225}
+ 6F - Maiden Name Code = {301, 302, 305, 310, 315, 325, 405, 410, 415, 425}

Process Map: NAACCR Hispanic Identification Algorithm (NHIA) - V. 2

Cases for Direct 
Identification Component

Cases for Indirect 
Identification Component

Cases born in birthplaces 
with high probability of 
Hispanic ethnicity

Male cases with Heavily 
Hispanic Last names

Female cases with missing, indeterminate, generally 
Hispanic, moderately Hispanic or occasionally Hispanic 
maiden names and heavily Hispanic last names.

Female cases with heavily 
Hispanic Maiden names. 

Surname - Filter for
Inclusion and Exclusion

Birthplace - Filter for
Inclusion and Exclusion

 : Data Item 220 
Codes

+ 1 = Male
+ 2 = Female
+ 3 = Other (hermaphrodite)
+ 4 = Transsexual
+ 9 = Not stated/Unknown

Non-Hispanic code : NHIA Data 
Item (190-like) Codes

+ 0 = non-Spanish; non-Hispanic

non-Hispanic cases

Hispanic cases

Hispanic codes : NHIA Data Item 
(190-like) Codes

+ 1 = Mexican (includes Chicano)
+ 2 = Puerto Rican
+ 3 = Cuban
+ 4 = S. or C. American (not Brazil)
+ 5 = Other specif ied Sp/Hisp origin (incl Europe)
+ 6 = Sp/Hisp/Lat NOS
+ 7 = Surname - NAACCR algorithm
+ 8 = Dominican (starting with 2005 diagnoses)

Diagram Title: Process Map: NAACCR Hispanic Identification Algori thm (NHIA) - v.2
Business Analyst: David Lyalin (Centers for Disease Control and Prevention - CDC)
Revision: 2.01 Date: 08-21-2005
Diagram Type: UML (Unified Modeling Language) Activity Diagram
Modeling Tool: Rose by IBM-Rational Software Corp.

Exclusion Codes : Data Item 250 Codes
+  name = Birthplace
+ code = 100, 102, 109 = Atlantic/Carribbean excluding ....
+ code = 110 = Panama Canal
+ code = 120-137 = Pacif ic Area
+ code = 331 = Guy ana
+ code = 332 = Suriname
+ code = 333 = French Guy ana
+ code = 341 = Brazil
+ code = 400-441, 445-499 = Europe including Portugal
+ code = 675 = Philippines

12 : Set of Cases Excluded from 
Indirect Identification

+ Data Item 190 code v alue = 0 (optional)

Step 4. Filter Cases for Indirect Identification 
Based on County of Residence

42 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4A - County  Hispanic population <5%
+ 4B - Data Item 190 code = 0 (Opt. 2) or 0, 9 (Opt. 3)

41 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4A - County  Hispanic population <5%
+ 4D - Data Item 190 code = 0, 7, 9 (optional)

44 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4D - Data Item 190 code = 0, 7, 9 (optional)

for counties with 
Hispanic population < 5%

Option 1: exclude all cases - 
algorithm ends

Options 2 and 3: exclude cases with Data 
Item 190 code = 0 (Option 2) or 0 & 9 (Option 
3) - algorithm continues

Option 4: Include all cases - 
algorithm continues

Option 2: exclude cases with 
Data Item 190 code = 0

Option 1: Include cases with 
Data Item 190 code = 0

53 : Set of Cases for Indirect Identification
+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4E - Filtered (optional) based on County  at Dx (Opt. 2, 3, or 4)
+ 5A - Last  and Maiden Surname codes assigned
+ 6B - Sex = Female
+ 6D- Maiden Name Code = {125, 115, 110, 105, 102, 101}

31 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3A - Race = Match Exclusion Criteria

Male cases with NOT Heavily 
Hispanic Last names

Female cases with NOT 
Heavily Hispanic Maiden 
and Last names. 

Female cases with  Rarely 
Hispanic Maiden names. 

43 : Set of Cases for Indirect 
Identification

+ 1A - Data Item 190 code = 7, 9
+ 1B - Data Item 190 code = 0 (optional)
+ 2C - Birthplace = Does not match Incl/Excl Criteria
+ 3B - Race = Does not match Exclusion Criteria
+ 4A - County  Hispanic population <5%
+ 4C - Data Item 190 code = 7, 9 (Opt. 2) or 7 (Opt. 3)

for counties with Hispanic 
population > 5%
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Class. Represents a 
tangible thing, for 
example - a data item.

Use case. Represents a 
process in the form of  
narrative/description (scenario).

Association between classes.

Dependency relationship.

Class Diagram's Legend.
UML (Unified Modeling Language).

 
 

Activity node. Represents 
different processes and 
activities.

Note. Used for remarks 
and comments.

Activity Diagram's Legend.
UML (Unified Modeling Language).

Object. Represents inputs 
(resources) and outputs 
(products) for Activity nodes

Object Flow - Connection 
between Object and Activity 
node.

Transition Between 
Activity nodes

   Figure 3.


