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1. Introduction

In June 2008, the National Institute for Occupational Safety and Health (NIOSH) approved a project to
develop a new industry and occupation (I&0O) computerized coding system that would reduce the high
cost of manually coding 1&O information found on worker records. Funded through the NIOSH National
Occupational Research Agenda (NORA), the project began in October 2008. The first phase of the
project, System Analysis, was completed in May 2009 producing the System Analysis and Software
Requirements document. We are currently in the second phase of the project, System Design, in which
we are using the functional and non-functional system requirements gathered during the system analysis
to produce a detailed system design, or blue print, for the proposed system.

All system-related documents are developed by the NIOSH project team and reviewed by the project
advisory team and other internal NIOSH stakeholders. The project advisory team was established in
November 2008 and consists of internal and external stakeholders responsible for reviewing all project
outputs in order to provide feedback to the system developers on the needs, priorities, and functionality of
the system. The system to be developed is referred to in project documents as the NIOSH Industry and
Occupational Computerized Coding System (NIOCCS).

1.1 Background

1998 NIOSH released the Standardized Occupation and Industry Coding (SOIC) system
o Codes 1&O text to the Census 1990 classification scheme
o Still used by several state vital statistics and health departments

e 2002 NIOSH developed an upgraded version of the SOIC
o Lack of available funding at the time prevented completion of this upgrade

e 2006 NIOSH analyzed the feasibility of developing a new 1&0O computerized coding system
using latest technologies

e 2008 NIOCCS Project was approved
o Expected timeframe : Oct 2008 — Sept 2012

1.2 Project Goal

The overall goal of this project is to develop a computer system that will efficiently,
accurately, and uniformly translate industry and occupation (I&O) narratives
found on employment and health records to standardized 1&O codes.
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1.3 Purpose

The purpose of this High Level (abbreviated) NIOCCS System Design document is to provide a
shortened version of the full detailed user interface design to facilitate sharing of information about the
system at meetings and conferences with interested parties. To obtain a copy of the full NIOCCS System
Design Document, contact Susan Nowlin (snowlin@cdc.gov) or John Lu (jlu@cdc.gov).

1.4 Disclaimer

The findings and conclusions in this presentation have not been formally disseminated by the National
Institute for Occupational Safety and Health and should not be construed to represent any agency
determination or policy.

1.5 References

1. NIOSH [May, 2009] System Analysis and Software Requirements Specification for The NIOSH

Industry and Occupation Computerized Coding System, Version 1.3

NIOSH [2008] Industry and Occupation Computerized Coding System NORA Proposal

NIOSH [2008] 1&0O Autocoding Feasibility Report

CDC / NCHS [2003] Instruction Manual Part 19, Industry and Occupation Coding for Death

Certificates, 2003

5. Census Industry and Occupation Overview web site,
http://www.census.gov/hhes/www/ioindex/overview.html, Accessed November 2009

Ll
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2. User Interface Process Flow - High Level
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3. User Classifications

Customer (User) Role

Each user of NIOCCS will have the following functionality when using the web-based version of the
software:

a. Upload batches of records to be processed by NIOCCS.
b. Perform Computer-assisted coding of records not automatically coded by NIOCCS.
c. Download batches of records once all coding and quality control have been completed.

To understand how the screens described in this document will function; the following fictitious user
scenario will be used for demonstration:

Scenario #1: The ABC University’s epidemiology department has an occupational research group that
often has a need to code the industry and occupation data found on worker employment and health
records to standard I&O codes for analysis. The university has one trained I&O coder named Bob
LeCoder. Bob is responsible for all activities regarding the coding, quality control, and management of
1&O data for the department. Data is received sporadically by various research projects and is processed
as it comes in.

4. System Security

NIOCCS system security will be accomplished through the application of CDC security policies for web-
based applications. The development team will work closely with the NIOSH Information System
Security Officer (ISSO) to ensure CDC security requirements are followed. Once receiving an authority
to operate, the system will be hosted on a secure CDC server.

In addition to CDC application security requirements, the NIOCCS system will incorporate security
measures to ensure that users have access only to their own data.

NIOCCS security controls include:

User Accounts
Each user of the system must have a unique user account. The email address of the user requesting an
account will be used as the account name.

Passwords
Each user account will be assigned a password. The password will be initially assigned at the time of an
account request but can be changed by the user via the My Profile system module.
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5. Accessing NIOCCS

5.1 NIOSH Industry and Occupation Coding & Support web page

A new NIOSH internet topic page for Industry and Occupation Coding & Support will provide a portal
for accessing the web-based version of NIOCCS along with information regarding 1&0O coding and
NIOSH support. This page will include general information about 1&O coding, notices about and
registration for upcoming 1&O coding training, I&O coding frequently asked questions (FAQ), links to
related sites, and NIOSH contact information . The web page will also provide links to 1&O coding
software.

To access the NIOCCS software, the user would click on the Software section on the example web page
as shown below.

CDC Home

" : . © NIOSH
CDC Centers for Disease Control and Prevention O All €DC Topics
e Your Oriine Source for Credible Health Information I |

A-Z Index for All CDC Topics

The National Institute for Occupational Safety and Health (NIOSH) Ml
NIOSH Home
R . Text size: [ ] L]

NIOSH .h-Z-,_-Im::_IEX' [ Email page
e Nawdntin Industry and Occupation Coding and Support () rint page

T & Bookmark and sh
g\;ﬁﬁlﬁﬁw P MIOSH is charged with conducting occupational hazard and health surveillance to identify = —_—

el el trends and assist in setting priorities for research and prevention activities. Since the late [ Get'email updates

g:‘fdmfﬂf""“ﬂﬁﬂ"s 1970's NIOSH has collaborated with the National Center for Health Statistics (NCHS), the US. | E) Subscribe to RSS
— g Bureau of Census, other Federal agencies, and State Health Departments to capture industry ) Listen to audio/Podcast

NIOSH Programs and occupation (1&0) electronic data records for surveillance of occupationally related
About NIOSH diseases, injuries, and exposures.
Grants & Funding =] Get email updates
Training Industry & Occupation Coding Topics To receive email
Conferences & Events updates about this
s > : - page, enter your
Employment Trining Software email address:
Contact NIOSH Course announcements, register, S0OIC, NIDCCS |

= : documentation |
NIOSH Awards
Search the NIOSH What's this?[ Submit |
Websﬁ:e 5 ' Consultation Related Links

Q&A, recommendations, FAQ NAICS, SOC, Census,....
Contact Us:

¢l Centers for Disease
Control and
Prevention
National Institute for
Occupational Safety
and Health {(NIOSH)

2 soo-coc-inFo (go0-
232-4636) TTY: (888)
232-5348 24
Hours/Every Day

24 cdainfo@cdc.gov
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To access the web-based version of NIOCCS the user would click on the link identified in the
NIOCCS section of the 1&0O Coding Software page.

CDC Home

Centers for Disease Control and Prevention
Your Online Source for Credible Health Infarmation [

2 NIOSH
O All CDC Topics

|

A-Z Index for All CDC Topics

Workplace Safety & Health Topics

Workplace Safety and
Health T 5

Industry and Occupation
Coding

Training
rSoftware
FAQ
Related Links
_-'. a‘ £ '

RIOSH > Workplace Safety and Health Topics = Safety & Prevention > Industry and Gccupation Coding
Industry and Occupation Coding Software

NIOSH Industry & Occupation Computerized Coding System ( NIOCCS)

MNIOCCS software is an application developed by NMIOSH used to support the coding of industry and
occupation ( 1&0) narratives on worker employment and health records. Features Include automatic
|1&0 code assignment and compulter-assisted |&0 coding.

Two versions of the NIOCCS system are available; a free web-based version and a stand-a-lone version
that can be downloaded. The stand-a-lone version requires a MS S0l Server to store and process
the data. Contact NIOSH at: NIOCCS@cdc.gov for more information on obtaining the stand-a-lone
version of NIOCCS,

Click here to access the web-based version and obtain more information and documentation about
the NIOCCS products.

Standardized Occupation and Industry Coding ( SOIC) System

SOIC software is a program that automates the coding process for industry and occupation

( 1&0) narratives from death certificates, cancer registries, healthcare records, and other record
systems according to the 1990 Bureau of the Census Alphabetical Index of Industries and
Occupations 'EEF and National Center for Health Statistics supplemental codas from the 1920
Industry and Occupation Coding Instruction Manual <SOIC 99pd.htm>. The SOIC software
can be downloaded for free. For more information or to download, click here.

[YIOSH

NIOSH Home

Text size: [f] M| L%
(54l Email page
&) print page
) Bookmark and share

(] et email updates
B3 subscribe to RSS
0 Listan to audio/Podcast

View Related Topic in

Espafiol (Spanish)

Contact Us:

#li Centers for Disease
Control and
Frevention
Mational Institute for
Qecupational Safety
and Health (NIQSH)

ﬂ 800-CDC-INFO (B00-
232-4636) TTY: (888)
232-6348 24
Hours/Every Day

B4 cdeinfo@ede.gov
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5.2 NIOCCS Home Page

The design for the web-based version of NIOCCS home page is shown below. The NIOCCS home page
welcomes the user, provides a brief description of the system, and will display messages to the user as
appropriate regarding notices such as recent updates, planned down times, etc.

In this example, the user has not logged in to NIOCCS yet. Options provided in the menu are available
without having a NIOCCS account. Users who wish to upload and process batches of records for I&O
coding will be required to request a NIOCCS account.

Once a NIOSH account is obtained and the user has logged in, the full NIOCCS menu will be displayed.

CDC Home
@ NIOSH
i Centers for Disease Control and Prevention O Al CDC Topics

Your Online Source for Credible Health Infarmation | |

NIOSH Industry and Occupation Computerized Coding System (NIOCCS) [YIOSH
NIOSH Home

NIOSH > 180 Coding and Support Text size: [ [ M| L ||
4Back to NIOCCS Home Page M8 6 38 O

For Questions About NIOCCS Contact Us
Welcome to NIOCCS

MIOCCS is a web-based computer system that translates industry and occupation (1&0) text into standardized (1&0) codes.
The purpose of the system is to provide atool to reduce the high cost of manually coding 1&O information from vital records, cancer NIOCCS
registries, health care records, and other record systems

Home
Systern Features include: Single Record Coding
Help
+ Automatic and Computer-Assisted coding FAGQH
* Single Record or Batch submission
ContactFeedback

» Selection of 1&0 Classification Coding Schemes (Census, MAICS, S0C)
+ Quality Control processing.

Registered user please Login
News / Updates

Mew users Request a MIOCCS Account

To learn more aboutthe NIDCCS software, see » 31512013, Census 20101 & O coding scheme available.

the user documemation found under the Help
menu item or contact NIOSH by clicking
Contact/Feedback.

» System down 12/24 - 12/26 for maintenance.

= MNIOCCS implemented on MIOSH internet Novemeber 2012
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5.3 Logon

Once a user has received a password, he/she may logon to the NIOCCS system. From the NIOCCS web-
based system home page, click the Login link and the following screen will appear:

. , & NIOSH
Centers for Disease Control and Prevention O All CDC Topics
Your Online Source for Credible Health Information | |
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) [YI10SH
MIQSH Home
NIOSH > |&0 Coding and Suppert Text size: [J W] L| x|
4Backto NIDCCS Home Page M & 0 = 0
For Questions About NIOCCS Contact Us
Logon to NIOCCS
Email Address: | | NIOCCS
Password: | | Home
Single Record Coding
Forgot Password? Help
FAQ
ContactiFeedback

The first time a user logins into NIOCCS the system will display the My Profile screen and require the
user to change the account password. (See chapter 8 — My Profile for more information on changing a

password).
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6. User Profiles (My Profile)

Each user of NIOCCS will have a user profile. These profiles are managed by the user. The screen is
used to enable the following functions:

- Identify the user to NIOSH for communication purposes.
- Allow for modification of user information, such as organization name or user phone number.
- Allow for modification of a user’s password.

- Set system default preferences.

7. Automatic and Computer-Assisted Coding

Both 1&0 Coding and Crosswalk coding functions will provide for automatic generation of codes (no
manual intervention required) and computer-assisted coding (manual review required) features.

Autocode Confidence Level Setting

The user will be able to select a confidence level setting which NIOCCS will use to determine if the I&O
text can be automatically coded. This feature allows different users to set their own unique criteria for
accuracy and production in which automatically assigned codes must meet. 1&O narratives will be
processed by the NIOCCS coding engine where the system algorithms will compute a confidence level
for each possible code candidate. Records that meet the user specified autocode confidence level will be
automatically coded by assigning the 1&O codes having the highest system computed confidence level
among all those that meet the confidence level setting. Records not automatically coded will be made
available for coding manually in the computer-assisted coding module of the system.

NIOCCS will be able to re-code records already coded based on one 1&O classification coding scheme to
a different 1&O classification coding scheme or to a different version (year) of the same classification
coding scheme. This process is known as crosswalking. Users may submit either a single record for
crosswalk coding or they may submit a batch of records to be crosswalked.
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8. Single Record Coding

8.1 I&O Single Record Coding

A user may submit a single record containing industry and/or occupation text to the system for coding.
After the user types in the required information, NIOCCS will return the coded results to the user. If
NIOCCS cannot automatically code the input data at the confidence level selected by the user, the system
will return all possible code candidates found and give the user the option to review and choose the best
code.

To obtain 1&0 codes for one record, the user must click on the Single Record Coding menu item then
click on the I&O tab of the Single Record Coding screen. An example of the Single Record coding
screen is shown below. This screen might also be used by a user to test autocoding confidence level
settings.

CcDC -*m*-e @& NIOSH
CDC Centers for Disease Control and Prevention O All €DC Topics

o Your Online Source for Credibie Health Information [ ] m
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) EIOSII

NIOSH Home

NJOSH > 180 Coding and Support

Single Record Coding
NIOCCS

I&0 Coding |g Crosswalk | Home

Upload Batch File
Batch Status
Single Record Coding

Ky Profile
Autocoding Confidence Level: | 4 “ Help

E ————————————i Max Results Returned: |10 v FAQ
Bt |7v| ContactFeedback

Company: | | Logoff

Coding Scheme:

|Constructi0n | |Constructi0n worker | | Census 2000 v|

Age: | |

Employment City: | |

Employment State: »

Employment Zip: | |
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After the user enters the information to be coded and clicks the Submit button, NIOCCS will process the
information and return I&O codes automatically if the coding engine finds codes that meet the user
selected autocoding confidence level (see below).

© NIOSH

CDC Centers for Disease Control and Prevention O All CDC Topics
7 Your Onling Sourca for Credibia Health information [ | m
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) {J_W
N[OSH > 180 Coding and Suopod HIOSH Home
Single Record Coding
180 Coding | Crosswalk |
Coding Scheme:
:Cunstruciiun E_Cunstructlon worker | Census 2000 ¥ | Slllg?) ?;Poer [l:odi :3;% =
Submit
Search Results:
Code Category Title Matched Title
Industry 077
Occupation 626

In cases where NIOCCS cannot automatically code the 1&O text within the autocoding confidence level
setting, the system will display the code candidates found by the coding engine. The user may then
review the code candidates and decide the appropriate code(s). The number of code candidates returned
will not exceed the number entered in the Max # Results Returned. For example, if the system finds 20
code candidates for the given record and the user has entered 10 in the Max # Results Returned field, then
only the top 10 code candidates will be returned ordered by descending confidence score.

Below is an example screen containing the results of a coding request that could not be automatically
coded by the system.
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CDC Home © NIOSH
Centers for Disease Control and Prevention © All CDC Topics
Your Onling Source for Credibia Health information I |m
A-Z Index for Al CDC T
NIOSH Industry and Occupation Computerized Codiny System (NIOCCS) M
HIOSH Home
HIOSH > 180 Coding and Suppod

Single Record Coding

120 Coding :im_uwalk |
Coding Scheme:
I I | IDi 3 2000 ~| Show Other Show
[Needle | [Dipper Census 2000 +| | b DKl [ oo i
Search Results:
Code Category Title Matched Title
Industry 159 Textilz product mills except carpets and rogs NEEDLEWORK, ART (MFGC.)
Occupation 8B1 Painting Waorkers DIPPER | N.S.
Other Possible Matches:
Industry Occupation
Confidence Ind Confidence Occ
Ind Matched _ Oce Matched
() Codar T e 09 Cage 0
74 158 NEEDLEWORK, ART (MFC.) 100 B&1 DIPPER | NS,
74 395 NEEDLES, SEWING (MFG.) 100 896 DIPPER | NS
74 33% MNEEDLES, PHONOGCRAPH (MFG )
74 356 NEEDLES, HYPODERMIC (MFC.)
74 528 MNEEDLECRAFT SEWINC SUPPLIES (RET)
< | < | ¥
«<1»» «<lorw
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8.2 Crosswalk Single Record Coding

NIOCCS will be able to re-code records already coded based on one 1&O classification coding scheme to
a different 1&O classification coding scheme or to a different version (year) of the same classification
coding scheme. This process is known as crosswalking. Users may submit either a single record for
crosswalk coding or they may submit a batch of records to be crosswalked.

A user may submit a single record containing industry and/or occupation codes for crosswalk coding.
After the user types in the required information, NIOCCS will return the crosswalked coding results to the
user. For codes that crosswalk to multiple codes in the target I&O coding scheme, NIOCCS will return
all possible code candidates found for the user to review.

To crosswalk 1&O codes for one record, the user must click on the Crosswalk menu item on the NIOCCS
menu then click on the Single Record tab of the Crosswalking screen. An example of the Single Record
crosswalk coding screen is shown below.

. . . @ NIOSH
CDC Centers for Disease Control and Prevention O All CDC Topics
b Your Online Source for Credible Health information [ ] m
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) }J_,ml
NIOSH Home
NIQSH > 180 Coding and SQQQQH
Single Record Coding NIOCCS
180 Coding Crosswalk Home
Upload Batch File
Industry Code: S ateh
Occupationcode: | | | singleRecordCoding
Input 180 Coding Scheme: | [Select Classification/Year] ¥ MyProfie
Target 180 Coding Scheme: .ISe!ect Classification/Year] ~ T
FAQ
ContactFeedhack
Logoff

After the user enters the information required to perform crosswalk coding and clicks the Submit button,
the following screen will appear containing the coded results.
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CDC Home
) : © NIOSH
aDc Centers for Disease Control and Prevention © All COC Topics
Your Onilne Source for Credibie Health information | |
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) [:!m
HIOSH Home
NIOSH > &0 Coding and Suppon
Single Record Codin
inge R 9 NIOCCS

180 Coding | crossvalk | ~ Home

Upload Batch File
Industry Code: | 141
gl Batch Status
Occupation Code: _._DU? | Single Record Coding
Input 180 Coding Scheme: | Census 1930 > Wy Profile
Target 180 Coding Scheme; | Census 2000 v: Help
s
ContactFeedback
Logoff
Crosswalk Rosults
Industy: 157 Carpets and rugs manufactunng [NAICS 31411)
Occupation: 012 Financial Managers [S0C  11-3031)

In cases where the crosswalk results in a one to many situation, the system will display all potential codes
in the target 1&O coding scheme. The user may then review the code candidates and select the best
industry and/or occupation code. Below is an example screen containing the results of a crosswalk
coding request that has a one to many coding result.

CDC Home © NIOSH
CDC Centers for Disease Control and Prevention © All CDC Topics
Your Online Source for Credibla Health information [ ]
A-Z Index for All COC Topics
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) M
NIOSH Home
NIOSH > |80 Coding and Suppor
Single Record Coding
NIOCCS
120 Coding | ¢ k| Home
Industry Code: [401 | Upload Batch File
o tion Code: |80 | o i
ccupation Code: | B0 o Single Record Coding
Input 180 Coding Scheme: | Census 1990 il My Profile
Target 180 Coding Scheme: |'3E1"5L'\s 2000 : V._ Help
ContactFesdback
Crosswalk Results NAICS 1997 Logoff
Industry: 618 Bus service and urban transit 4851, 4852, 4854-4869
619 Taxi and limousine service 4853
628 Scenic and sightseeing transportation 457
818 Other health care services 6215, 8218
957 Administration of economic programs and space research 928,927
S0C 2000
Occupation: 911 Ambulance drivers and attendants, except emergency medical technicians  53-3011
912 Bus drivers 53-3020
914 Taxi drivers and chauffeurs £3-3041

915 Motor vehicle operators, all other 53-3099
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9. Batch File Coding

9.1 1&O Batch File Coding

NIOCCS provides the capability of processing records in batches. Batch record submission refers to data
being uploaded to NIOCCS in a file rather than manually entered and searched one record at a time. Once
the file is uploaded, NIOCCS will invoke the 1&O coding engine to process the file. After the processing
is completed, the number of records automatically coded and the number needing manual review can be
obtained by clicking on the Batch Status menu item.

Until full load testing is accomplished it is not easy to determine if a limit on the number of records
allowable for uploading at one time needs to be established. Conservatively, we are estimating that it
will be most efficient to submit no more than 10k records per batch at any one time. This limit may be
adjusted depending on time of day records are submitted and/or after results are confirmed through full
load testing of the system.

9.1.1 Uploading Data for I&O Coding

To process a data file for I1&O coding, the user must click on the Upload Batch File menu item then
click on the 1&0O Coding tab of the Upload Batch File screen. The user enters the file path and name to be
uploaded along with NIOCCS coding specifications. Once the Upload File button is clicked, NIOCCS
will perform checks to ensure the file was created according to the required format and data rules prior to
processing for 1&O coding. If errors are found, NIOCCS will identify the records and/or issues in error
and return descriptive information so that the user can make necessary corrections.

An example of the Upload Batch File screen is shown below.

@ NIOSH

D @ Centers for Disease Control and Prevention © All CDC Topics

Your Online Source for Cradible Heatth Information I |
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) Z:!IOS[-I
NIOSH Home
Upload Batch File
| 180 coding | Crosswalk HIBCCS
Batch File: [c\datatbatchi23.xis Batch Fils Foifat | |08
i Upload Batch File
Batch File Label: My Batch Data Erimmr e
= - Batch Status
1&0 Coding Scheme: Census 2000 Smg o Bada
Autocoding Confidence Level: 4 i My Profile
Max Results Returned: 1ﬁ . H?P""""""""""""""""
T FAQ
Contact/Feedback

Logdﬁ
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9.1.2 1&0O Batch File Format

The following fixed file format must be used to submit data in batch mode to NIOCCS. Fields DO NOT
need to be padded with spaces to fill unused positions, however each fields, including optional fields,
must be delimited by a pipe character (| ). Each record submitted must have a value in at least one of
the fields: Industry Title, Occupation Title, or Employer Company Name.

I&O Batch File Format
Field Field Format | Length Comments
Sequence
User specified | 1 Alpha- 50 Required.
unique Numeric
identifier Must be unique value per record
Example: 12345, or ID12345
Industry Title 2 Alpha- 250 Example: “Information
Numeric Atleastone | Technology”
of these
Occupation 3 Alpha- 250 three fields Example: “Consultant”
Title Numeric must contain
a value.
Employer 4 Alpha- 250 Example: “ABCD Motor
Company Numeric Company”
Name
Job duties 5 Alpha- 250 Optional.
Numeric
Enter text to describe job duties of the
occupation.
Used during the computer-assisted module to
help user decide on the most accurate occupation
code.
Example: “assembling nuts and bolts”
Products 6 Alpha- 250 Optional.
Numeric
Enter types of products the industry produces.
Used during the computer-assisted module to
help user decide on the most accurate industry.
Example: “Mowing machines”
Employer City | 7 Alpha- 50 Optional.
Numeric
Example: “Cincinnati”
Employer State | 8 Alpha 2 Optional.
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I1&O Batch File Format
Field Field Format | Length Comments
Sequence
Example: “OH”
Employer Zip 9 Alpha- 10 Optional.
Numeric
Age 10 Alpha- 15 Optional.
Numeric
Examples: “25” or “25+” or “>25” or “30-35”
or “senior”
Education level | 11 Alpha- 50 Optional.
Numeric
Valid Values:
1 = <12 years education
2 = High School diploma or GED equivalent
3 = 1-4 years college
4 = > 4 years college
Residence 12 Alpha- 50 Optional.
County Numeric
Example: “Kenton”
Residence 13 Alpha- 2 Optional.
State Numeric
Example: “KY”
User defined 14 Alpha- 250 Free text field used for user defined purposes
field1 Numeric only.
User defined 15 Alpha- 250 Free text field used for user defined purposes
field2 Numeric only.
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9.1.3 Batch Status

Once a batch file of records has been uploaded successfully, the user can review the status of all batches
submitted by clicking the Batch Status menu item. Below is an example of how the Batch Status screen
would look based on the uploaded file from the previous section. In this example, only one file has been
uploaded so far. If the user had uploaded more than one file then each file would be displayed in a
separate line.

To perform an action on the batch file (computer-assisted coding or download), the user must select the
batch file by clicking the select box next to the batch file of interest then click one of the function buttons
at the top of the screen.

CDC Home
- ; " @ NIOSH
Y@ Centers for Disease Control and Prevention O all CDC Topics
ey Your Onfine Source for Credible Health Information | |
NIOSH Industry and Occupation Computerized Codiny System (NIOCCS) [YI10SH

NIOSH Home

NIOSH > [&0 Coding and Suppodt > NIOCCS

Batch Status

| Work on all | |Wonc on Uncoded Only | | Download History ]
NIOCCS

Batch Items: 1
sub-  Total Not Comp-  Comp-
Select BatchDate 180 Scheme BatchType BatchFilelabel Batch# Records Autocoded Autocoded Assistind Assist Occ

O 10/19/2012 Census 2000 1&0 Coding My Batch Data M/A 50 40 10 0 0




Web-based User Interface Design Document for the NIOSH 1& O Computerized Coding System Page 23

9.1.4 Computer-Assisted Coding (1&0O)

When a user selects a batch file and clicks one of the Computer-Assist coding options from the Batch
Status screen, records that were not automatically coded will be displayed one at a time so that the user
can review and choose the correct or best I&O codes. This process is called computer-assisted coding
because the NIOCCS system provides information and functions to support the coder in determining the
correct 1&O codes for a given record.

The screen below is an example of the computer-assisted coding module in NIOCCS.

CDC Home

’ . @
CDC Centers for Disease Control and Prevention o:llr?:%Hc Topics

e Your Online Source for Credible Health Information | | m
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) Z:!Iosfl

NIOSH Home

NIOSH > 140 Coding and Support > NIOCCS > 180 Coding  Computer-Assisted Coding

I~ Industyy Index 3 Industy Matches ik arias
Matched Tille Census2000

TEXTILES [wHSL)) TEXTILES [wWHSL) 433 File: My Batch Data
THEATER\AN.S. 557 |s1z21m NYLON TEXTILES MFG.)
THEATER CIRCUIT €O 96 |711110 CONVERTING TEXTILES (MFG.] Min.CL- 4
THEATER EQUIPMENT [WHSL) 417 |421410
THEATER FURNITURE [MFG.) 1’ |sanz
THEATER OFERATION 856 [711110 Ind Code:
THEATER PROGRAMS [RET ) 558 |453398
THEATER SCENERY (MFG.) 398 |339999
THEATER TICKET AGEMNCY TET 561599 More Info
‘Tr‘FﬁTFH ACTING MR STARF NCTIPATINNS ASR ] m 51ﬂ. _i

+ Dccupation Index

Title Codes |3stistion] Rastriotios

SECRETARY \ANY OTHERACTMTY 570 | il SECRE . 5
| SECRETARY \M.5. RACING SECRETARY 272
[ seCrRETARY OF POLICE S0 347 22 431011 PRESS SECRETARY 2 |-
| SEcRETARY OF STATE o1 111011 SECRETARY DF STATE ool
| SECRETARY, BOOKKEEPER 570 436019 SECRETARY OF POLICE 500
| SECRETARY, LEGAL 570 436012 BOY'S SECRETARY 452 |~
| SECRETARY, OFFICIAL-SEE "OFFICI. Category. Sectetasies and Admiristialive Astistant Plavigation "
| SECRETARY, WN--SEE "DFFICIAL" — [(cPrev] [ Next-> |
| sEcrReTARY. PRESS 282 27.30m i [hest ] [Lat» |
| SECRETARY, RECEPTIONIST 570 436019 View All |
Leccocraoy crcuocoanucn £ sncmao BT Recid B o 40
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9.2 Crosswalk Batch File Coding

NIOCCS provides the capability of processing records for crosswalk in batches. Batch record submission
refers to data being uploaded to NIOCCS in a file rather than manually entered and searched one record at
a time. Once the file is uploaded, NIOCCS will invoke the Crosswalk coding engine to process the file.
After processing, the number of records automatically crosswalked and the number needing manual
review can be obtained by clicking on the Batch Status menu item.

Until full load testing is accomplished it is not easy to determine if a limit on the number of records
allowable for uploading at one time needs to be established. Conservatively, we are estimating that it
will be most efficient to submit no more than 10k records per batch at any one time. This limit may be
adjusted depending on time of day records are submitted and/or after results are confirmed through full
load testing of the system.

9.2.1 Uploading Data for Crosswalk Coding

To process a file of records for Crosswalk coding, the user must click on the Upload Data menu item
then click on the Crosswalk tab of the screen. The user enters the file path and name along with
NIOCCS options for crosswalking. Once the Upload File button is clicked, NIOCCS will perform
checks to ensure the file was created according to the required format and data rules. If errors are found,
NIOCCS will identify the records and/or issues in error and return descriptive information so that the user
can make the necessary corrections.

An example of the Batch Upload screen is shown below.

CDC Home
: ) . © NIOSH
i Centers for Disease Control and Prevention © All CDC Topics
§ Your Oniine Source for Credible Health informeartion [ | m
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) m
NIOSH Home
NIOSH > |80 Coding and Support -
Upload Batch File NIOCCS
- Home
&0 Coding Crosswalk
1&0 Coding
Batch File; d:\datalstudy123 Batch Filp Format Crosswalk
Batch File Label:
atch File Label: Study123 Batch Status
Input Coding Scheme: |Census 1990 v
My Profile
Target Coding Scheme: | Census 2000 b
Help
Upload File
FAQ
Contact / Feedback
Logoff
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9.2.2 Crosswalk Batch File Format

The following fixed file format must be used to submit data for crosswalk coding in batch mode to
NIOCCS. Fields DO NOT need to pad the unused positions. However, all fields, including optional
fields, must be delimited by pipe character (| ).

Crosswalk Batch File Format

Field Position | Format | Length Comments

User specified | 1 Alpha- 50 Required

unique Numeric

identifier Must be unique value per record

Example: 12345, or ID12345

Industry code 2 Numeric 4 Required if industry code is being cross walked.

Example: 947

Occupation 3 Numeric 4 Required if occupation code is being cross
code walked.

Example: 770

Industry Text | 4 Alpha- 250 Optional.
Numeric
Will be displayed in computer-assisted screens to
aid in selecting the best crosswalk code.

Example: “Information Technology”

Occupation 5 Alpha- 250 Optional.

Text Numeric
Will be displayed in computer-assisted screens to

aid in selecting the best crosswalk code.

Example: “Consultant”
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9.2.3 Batch Status

Once a batch file of records has been uploaded successfully, the user can review the status of all batches
submitted by clicking the Batch Status menu item. Below is an example of how the Batch Status screen
would look based on the uploaded files from the previous sections. Notice that the first batch has a type
of ‘1&0 Coding’ and the second has a batch type of ‘Crosswalk’.

To perform an action on the batch file (computer-assisted coding or download) , the user must select the
batch file then select an option from the pop-up menu displaying the available actions for the selected
batch file.

COC Home G NIOSH
(@)@ Centers for Disease Control and Prevention © All COC Topics
: Your Oniine Source for Credible Heatth Information [ | search |
NIOSH Industry and Occupation Computerized Codiny System (NIOCCS) [:'w
S ‘ ) s HIOSH Home

Batch Status

Batch Ttems: 2 [ workonan | | Work on Uncoded onty | [ Downioaa | History | NIOCCS
Home
Sub-  Total Not Comp- f-ﬂﬂﬂ: Upload Batch File
Seledt BatchDate 180 Scheme BalchType Balchfilelabel Batchs Records Autocoded Autocoded Assistind AssistOcc Baich Stats
O 10/19/2012 Census2000 1&OCoding MyBatchData NA 0 40 10 0 0

Single Record Coding
0O  10/19/2012 Census2000 Crosswalk Study123 A 2453 201 442 (1] 0 Wy Profite

Help

FAQ
ContactFeedback
Logon
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9.2.4 Computer-Assisted Coding (Crosswalk)

When a user selects a crosswalk batch file and clicks one of the Computer-Assist coding options from the
Batch Status screen, the records that were unable to be automatically crosswalked will be displayed one
at a time for review. The user may select the best codes from those displayed under the target coding
scheme for 1&0O. The screen below is an example of the crosswalk computer-assisted coding module.

COCH
ome & NIOSH

Centers for Disease Control and Prevention O All CDC Topics
Your Onling Source for Cradibla Health Information | |

A-Z Index for All COC Topics

NIOSH Industry and Occupation Computerized Codiny System (NIOCCS) E]OS}[

MNIOSH Home

NIOSH = |80 Coding and Support

Crosswalk Computer-Assisted coding

Ind. Code: | |[ Accept ] [ Reset ] Comment: HoeEs
) == £ ‘ | Coder: BlLecoder! Homia
Oce. Code: || Accept Reset Batch File: Study123 i i
Batch Status

Input Coding Scheme: Census 1990 Target Coding Scheme: Census 2000 Single Record Coding
Industry Industry My Profile

Code: Code Title NAICS i

(812 | © 797  Offices of physicians 621111 FAQ

' O sos Offices of other health practitioners E21389

Text: O 809 Qutpatient care centers 621488 ContactFeedback

Family Medical O 818 Other health care services 621999 Logoff

Doctor's Office

Occupation Occupation
Code: Code Title soc
|385 | O 503 Communications equipment operators, all other 43-2085
O 5381 Data entry keyers 43-8021
Text: e

Data clerk
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9.3 Downloading

Once all coding processes are complete, the file is ready to download to the user’s computer. To
download a batch file, select the batch file from the Batch Status screen and click the Download button at
the top of the screen.

liliocler © NIOSH
CDC Centers for Disease Control and Prevention Q All COC Topics
el Your Oniing Sowrce for Credible Health Information m
NIOSH Industry and Occupation Computerized Codiny System (NIOCCS) [:'ml
MNIDSH Home
NIOSH > 150 Coding and Suppon > NIOCCS
Batch Status &
Batch Ttems: 2 workonall | | work on Uncoded only | [ Downioaa | History | NIOCCS
Homg
m Iﬂil ;m m Upload Batch File
Seist BatchOute 180Sbeme BalchType Batchfilelabel Baich? Records Autocoded Autocoded Asisting  AssistOc e
B 10/13/2012 Census2000 180Coding MyBatchData WA 50 40 10 10 10 St ReOTI Ootve
/ O 10/15/2012 census2000 Crosswalk  Studyi23 WA 2453 2011 442 0 0 e -
Help
FAQ
ConlaciFeedback
Logoft

After the Download button is clicked, a message box will appear to show the progress of the download.
If the download is successful, a message will be displayed on the screen stating such and the batch file
will be removed from the Batch Status screen. If the download is not successful, the user will be notified
on the screen and the batch file will remain on the Batch Status screen until it is successfully downloaded.
Users can contact NIOSH via phone or email if problems occur during download.

NIOCCS will store a copy of the batch file on the CDC server for a period of 30 days in case the
download process malfunctions or the user otherwise finds problems with the downloaded file. After 30
days the file will automatically be deleted from the CDC server, however summary information will be
maintained by the system in order for users to review a history of batch submissions.

The format of the file downloaded will be similar to the format used to upload with additional fields
included containing the 1&O codes.
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9.3.1 1&O Coded Data File

The following fixed file format will be used as the download file format for I&O coded records. All
fields will be delimited by pipe character ( | ).

I&O Download File Format

Field Position Format Length
User specified unique 1 Alpha-Numeric 50
identifier

Industry Title 2 Alpha-Numeric 250
Occupation Title 3 Alpha-Numeric 250
Employer Company Name 4 Alpha-Numeric 250
Job duties 5 Alpha-Numeric 250
Products 6 Alpha-Numeric 250
Employer City 7 Alpha-Numeric 50
Employer State 8 Alpha 2
Employer Zip 9 Alpha-Numeric 10
Age 10 Alpha-Numeric 15
Education level 11 Alpha-Numeric 50
Residence County 12 Alpha-Numeric 50
Residence State 13 Alpha-Numeric 2
User defined field1 14 Alpha-Numeric 250
User defined field2 15 Alpha-Numeric 250
Census Coding Scheme 16 Numeric 4
NAICS Coding Scheme 17 Numeric 4
SOC Coding Scheme 18 Numeric 4
Census Industry Code 19 Numeric 4
Census Occupation Code 20 Numeric 4
NAICS Code 21 Numeric 4
SOC Code 22 Alpha-Numeric 7
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9.3.2 Crosswalk Data File

The following fixed file format will be used as the download file format for crosswalk coded records.
All fields will be delimited by pipe character ( | ).

Crosswalk Download File Format

Field Position Format Length
User specified unique 1 Alpha-Numeric 50
identifier

Input Industry code 2 Numeric 4
Input Occupation code 3 Numeric 4
Input Industry Text 4 Alpha-Numeric 250
Input Occupation Text 5 Alpha-Numeric 250
Input Coding Scheme 6 Alpha-Numeric 10
Target Coding Scheme 7 Alpha-Numeric 10
Target Industry Code 8 Numeric 4
Target Occupation Code 9 Numeric 4
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10. Reports

NIOCCS will also provide a Batch History Report to enable users to review all batches submitted to
NIOCCS over time. To do this, the user can select the History button from the Batch Status screen. A

sample report design is below.

The NIOCCS development team will gather more information from stakeholders on additional reporting
needs during the next phase of the project and will add an addendum to this interface design document

containing new report designs.

Batch Type: 1&0 Coding

NIOCCS Batch History

#
Computer-

Upload Download Coding Total ﬂ Assisted

Batch File Date Date Scheme Records | Autocoded Coded
Batch Type: Crosswalk
#
Input Target Computer-

Upload Download Coding Coding Total # Assisted

Batch File Date Date Scheme Scheme Records | Autocoded Coded
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11. Help and User Support

NIOSH plans to provide support for 1&O coding in several forms. A general topic page for I&O coding
and support will be available from the CDC NIOSH public web site. This web site will be the primary
portal for NIOSH 1&O coding support. It will provide information about upcoming 1&O coding training
sessions, answers to frequently asked questions (FAQ), a link to the NIOCCS system, links to related
sites, and NIOSH contact information for I&O questions and consultation.

Support for the web-based NIOCCS system will be provided through on-line user documentation,
training, and system capabilities to provide feedback or report problems.

11.1 NIOCCS On-line User Documentation

On-line documentation will be provided that describes the operating procedures of the system in detail.
This documentation can be printed in hardcopy if desired by the user. To access the User Documentation,
click on the Help item from the NIOCCS Menu. The on-line documentation will include a table of
contents, indexing, and search features to aid the user in locating the information needed.

11.2 Providing Feedback and Reporting problems

To provide feedback on NIOCCS system performance and/or ask questions regarding the system
functionality, the user can click on the Feedback item of the NIOCCS menu. This will cause the
following screen to appear allowing the user to send a comment/question to NIOSH. Once the Submit
button is clicked, the information provided will be sent to the NIOCCS system administrators who will
respond as soon as possible via email or phone.

@ NIOSH
@i g @ Centers for Disease Control and Prevention © Al CDC Topics
i Your Online Scurce for Credible Health Information [ |
NIOSH Industry and Occupation Computerized Coding System (NIOCCS) IN e L5
NIOSH Home
NIOSH > |&0 Coding and Support
Feedback & Questions
NIOCCS
Email Address: BoblLecoder@ABC.edu
Svetem Feat ! ; Home
stem Feature v
¥ Upload Batch File
Comment ¥ Batch Status
Single Record Coding
My Profile
Help
FAQ
ContactFeedback
Logoft
-~
Contact Information:
180 Coding Censultation or Training Technical Support
Pam Schumacher John Lu
pschumacher@cde . gov Jlu@cde gov
(513) 458-7° 33 (513) B41-4565
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Appendix A: Glossary

Autocoding — A process by which information (data) is evaluated by computer algorithms and translated
automatically into a standard set of codes. No human intervention is required.

Autocoding Confidence Level — The confidence level that must be satisfied by a code candidate in order
to be automatically selected by the coding engine without the intervention of the user.

Batch File — An electronic file containing a group of records that are prepared in a required format to be
processed for an operation.

BLS — Bureau of Labor Statistics

Business Requirements — High level objectives of the organization or customer who requests the system.

Business Rules - a statement that defines or constrains some aspect of the business or operation to be
performed.

Census [&O Classification codes — Bureau of Census Alphabetical Index of Industries and Occupations.

Coding Engine — The main computer program that performs the logic for translating data into a standard
set of I&O codes. It consists of smaller program units that implement individual coding processes.

Computer-assisted coding — A process which by computer software supports a person in the translation of
information (data) from text format to a standardized set of codes. Requires human intervention and
decision making.

Constraint — A restriction that is imposed on the choices available to the developer for the design and
construction of the product.

Crosswalk — Mapping a code from one 1&O classification coding scheme to another 1&O classification
coding scheme or to a different code within the same I&O coding scheme for a different year.

Customer — Anyone who uses the NIOCCS system.
Download - To receive data to a local system from a remote system.
FAQ — Frequently Asked Questions

Functional Requirements — Specifications for the software functionality that the developers must build

into the product to enable users to accomplish their tasks, thereby, satisfying the business requirements.
Home Page - Main web page of a website of a group, company, organization, or individual.

1&0 Coding Scheme — One of several industry and occupation classification systems used to assign

standard codes to industry and/or occupation text. Examples include: Census alphabetical Indexes for
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1&O, the North American Industrial Classification System (NAICS), and the Standardized Occupational
Classification system (SOC).

Industry Text — The actual word or words entered on employment, health and vital records to describe an
individual’s place of employment (industry).

Instruction Manual, Part 19B — Procedures developed by the National Center for Health Statistics
(NCHS) to provide state and local health and vital statistics agencies with a uniform system for coding
1&O entries reported on death certificates. Adapted from Bureau of Census industry and occupation
classification system.

NAICS — The North American Industrial Classification System is an industry classification system that
groups establishments into industries based on activities in which they are primarily engaged. NAICS is
the first classification created for uniform industry codes between the United States, Canada and Mexico.

NAPHSIS — National Association for Public Health Statistics and Information Systems.

NIOCCS — National Institute for Occupational Safety and Health Industry and Occupation Computerized
Coding System.

NIOSH — National Institute for Occupational Safety and Health
NCHS — National Center for Health Statistics

Non-functional Requirements — A description of a property or characteristic that a software system must
exhibit or a constraint that it must respect, other than an observable system behavior.

NORA - The National Occupational Research Agenda (NORA) is a partnership program to stimulate
innovative research and improved workplace practices. Unveiled in 1996, NORA has become a research
framework for NIOSH and the nation. Diverse parties collaborate to identify the most critical issues in
workplace safety and health. Partners then work together to develop goals and objectives for addressing
these needs.

Occupation Text - The actual word or words entered on employment, health and vital records to describe
an individual’s occupation.

Process Flow Diagram — A diagram used to indicate the general flow of an application process.

Production Rate — Percentage of the phrases that are assigned an 1&O code automatically among the total
input phrases submitted for coding.

Relational Database - Relational databases store data as rows and columns in table form, much like a

spreadsheet. The data is then organized and accessed according to relationships between the columns of
those tables; utilizing a key “ID” to relate a row of data in other tables.

Section 508 - In 1998 the US Congress amended the Rehabilitation Act to require Federal agencies to
make their electronic and information technology accessible to people with disabilities. Section 508 was
enacted to eliminate barriers in information technology, to make available new opportunities for people
with disabilities, and to encourage development of technologies that will help achieve these goals. The
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law applies to all Federal agencies when they develop, procure, maintain, or use electronic and
information technology. Under Section 508 (29 U.S.C. & 794d), agencies must give disabled employees
and members of the public access to information that is comparable to the access available to others.

SOC — The Standardized Occupational Classification system developed by the Bureau of Labor Statistics
for classifying all occupations in the economy, including private, public, and military occupations. The
SOC system was first introduced in 1977, was updated in 1980 and again in 2000.

Stakeholder — A person, group, or organization that is actively involved in a project, is affected by its
outcome, or can influence its outcome.

System Design - The process or art of defining the hardware and software architecture, components,
modules, interfaces, and data for a computer system to satisfy specified requirements.

System Analysis — The science dealing with the analysis of complex, large scale systems and the
interactions within those systems. Steps included in systems analysis include surveying the feasibility of
the project; studying and analyzing the current system; defining end-user-requirements; recommending
feasible solutions.

Upload - The sending of data from a local system to a remote system such as a server or another client
with the intent that the remote system should store a copy of the data being transferred.

User — A customer who will interact with a system either directly or indirectly. Also called end user.

User Account — Mechanism used to authenticate a user to a system. It provides the opportunity for a user
to be authorized to access a system and control access to features of a system.

User Class — A group of users for a system who have similar characteristics and requirements for the
system.

User Interface - The aggregate of means by which people interact with a system, machine, device,
computer program or other complex tool.

User Requirements — Describe use goals or tasks that the users must be able to perform with the system
or product.

Web Application — An application that is accessed with a Web browser over a network such as the
internet or intranet.

Web Service - Web-based applications designed to support interoperable machine to machine interaction,
such as the exchange of data, over a network.

Web Template - A tool used to separate content from presentation in web design, and for mass-production
of web documents. A web template operates similarly to a form letter for use in setting up a website.



