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Abstract
Coding competency is extremely important to the health information management (HIM)

profession and healthcare in general. The research presented in this article evaluates coding skill and
competency using practice-based research. The projected skill set for the clinical data specialist, the future
coding role set forth in the publication Evolving HIM Careers, was used to determine how prepared
current coders are in terms of projected competencies. To conduct this investigation, a random sample of
coders and non-coders were surveyed to determine how well the current level of skills relate to the skills
described for the clinical data specialist. In addition to evaluating the skills of current coders, non-coders
were used to determine whether there was a statistically significant difference between coders and non-
coders’ skills relative to the future competencies. If the coders and non-coders had similar self-assessed
skills, the validity of the skill set would be questionable. If however, the self-assessed skill was
significantly different, the assertion that the skill set is specific to coders would be more credible.

The findings from the research suggest that there are many skills projected for the clinical data
specialist that are shared by both coders and non-coders. Also, neither coders nor non-coders reflected the
level of competence in their self-assessed skills in many areas, such as understanding coding and
classification systems other than ICD-9 and CPT, designing audit tools, performing quality audits, and
selecting statistical software applications appropriate to the data to be captured. The research also
suggests that coding professionals who wish to prepare for the future should acquire more
communication, research, and management skills. Further, because there are only a few skills that were
found to be significantly different between the two groups, the non-coding health information
professionals can prepare to become coding professionals by gaining skills in coding systems and
reimbursement software. Moreover, the implication is that the skill set projected for coders applies to all
HIM professionals as well.

Introduction
Coding professionals perform an important role in the revenue cycle of healthcare. This research

study is based on the projected skill sets published in Evolving HIM Careers.1 This book was the result of
the visioning process undertaken by the American Health Information Management Association
(AHIMA) for the purpose of transforming the health information management (HIM) profession. In 1996,



2 Perspectives in Health Information Management  1;2, Spring 2004

the AHIMA House of Delegates discussed the seven new roles projected to be important in the future of
HIM professionals. One of these roles was the futuristic coding role of the clinical data specialist. While
the projected role was theorized to be an accurate portrayal of what the future would require of coders,
there was no empirical evaluation of the projected skills in terms of preparedness.

Because of the lack of empirical data about the accuracy of the coder’s theorized skills, this study
surveyed current self-assessed knowledge in the skill set identified in Evolving HIM Careers for the role
of clinical data specialist. The overall research question that this study will answer is: how well does the
current level of skills of HIM professionals relate to the skills described for the clinical data specialist?
And the specific objectives include:

1. What is the current self-assessment of HIM professionals in terms of the projected skill set for the
clinical data specialist?

2. How does self-assessed skill set compare to projected future skill requirements identified in
Evolving HIM Careers?

3. Is there a significant difference between coders and non-coders in the self-assessment of current
skills relative to the projected skills needed for the clinical data specialist?

The findings from the study provide information about self-perceived knowledge deficits in this role.
This information will enable organizations, educational institutions, and individuals to address
development of specific skills to prepare for future coding needs.

Literature Review

Coding-related articles in the literature describe the current coding environment and future skills
required for coding. Industry experts predict that as use of the electronic health record (EHR) increases,
individuals performing the coding function will need a greater breadth of skill for the future job
requirements.

The future requirements of the clinical data specialist have been identified and expounded upon in
Evolving HIM Careers. This work specifies that, as the EHR becomes more common in healthcare
facilities, data will be the basis of practice standards and clinical protocols. Because of this development,
HIM professionals will need to know more about available data and their interpretation. In the future role
of the clinical data specialist, today’s coding professional will need to develop, among other things,
professional skills in reimbursement and basic statistics and must understand automated health record
systems.2

Johns identifies the impetus for healthcare organizations’ more heavy dependence upon data as the
development of the EHR and the cost-driven environment. Data will be needed for a variety of purposes,
including financial purposes, benchmarking best practices, and compliance monitoring. The demands will
require training or retraining of HIM professionals: “Coders must be prepared to develop and assess
technology at deeper levels than they currently do, especially in areas of data security, data structures,
systems implementation, data integrity, process flow, information modeling, concept representation.”3

Kloss concludes that the future roles of coding will be about the “creation, maintenance, and
oversight of medical vocabularies and mapping from vocabulary to various classifications….” She also
cites the trend to move from a nationally based orientation to a global perspective.4

In addition to recognizing that HIM professionals must undertake self-assessment, AHIMA
encourages coders to evaluate themselves and to pursue continuing education in areas such as finance,
Current Procedural Terminology (CPT), and Ambulatory Payment Classifications (APCs). Beinborn
predicts that the future of automated coding will include the assignment of codes based upon
computerized text.5 In addition, coding software will be able to code records using a variety of
classification systems. These include International Classification of Diseases, 9th Edition, Clinical
Modification (ICD-9-CM), the Systematized Nomenclature of Human and Veterinary Medicine
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International (SNOMED), CPT, and the North American Nursing Diagnosis Association (NANDA). The
Unified Medical Language System (UMLS) links clinical text to whatever classification system is
required. Within the computerized patient record environment, future coding professionals will primarily
"edit" coded information rather than manually assign codes.6

The HP3 Research Institute conducted a research study that evaluated demographic information,
salary levels, credentials, education, and stress levels of coders.7 The credential of the greatest number of
respondents performing the coding function was Registered Health Information Technician (RHIT). The
credential of the second greatest number of respondents was Certified Coding Specialist (CCS). This
information is important because it leads to the supposition that most coding professionals are graduates
from associate degree programs or may not have any formal higher education in HIM. These individuals
may not have been exposed to the concepts of research methodology, various nomenclatures and
classification systems, and advanced computer applications such as health informatics or database
development.

Tully and Rulon discuss the use of coded data for risk adjustment in Medicare managed care.8 Studies
have been conducted in Australia to evaluate using ICD-9-CM codes to collect data from clinical
indicators.9 Mensah and Dixon discuss the increased use of coded data in multihospital databases and
associated data quality concerns arising from the use of ICD-9-CM for reimbursement.10 These articles
describe the use of ICD-9-CM data for research studies and new uses of coded data. They support the
need for the clinical data specialist to understand the research and healthcare policy applications of large
clinical data sets.

As demonstrated in the literature review, a variety of coding studies have been undertaken pertaining
to the coding function, coding applications in reimbursement and research, and scenarios of the future of
coding. None, however, addresses research to evaluate current coding skills in relation to the skills
projected for the future. In light of the importance of the coding function and the projected skill set that
was visioned by HIM experts, this study was undertaken to test the projected skill set empirically.

Methodology

Preliminary Research
Because of the lack of empirical research regarding the skills identified in Evolving HIM Careers, a

preliminary research study was undertaken in a local HIM association. The Lehigh Valley Health
Information Management Association (LVHIMA), a local health information management association in
Pennsylvania, undertook a small exploratory study to understand the role of the coding specialist of the
future.11 Just prior to this research endeavor, Evolving HIM Careers was published, projecting skills and
knowledge requirements for future coding roles.

A one-page double-sided survey and separate cover letter were sent to all LVHIMA members. The
content of the questionnaire was taken from the Evolving HIM Careers clinical data specialist section.
One hundred and twenty nine surveys were sent out to 100 percent of the 1999-2000 LVHIMA
membership. Seventy-four were returned for a 57.3 percent return rate. Only one mailing was undertaken.

The findings revealed that some self-assessment questions showed some differences between the
coders and non-coders, but inferential statistics were not used. Using descriptive statistics, these
differences appeared to occur in the following areas:

• understanding of ICD-9-CM and CPT
• understanding of elements required for research and outcomes
• ability to perform quality audits
• ability to identify the problems and issues suggested by audits
• ability to communicate electronically both internally and externally
• ability to identify clinical data and where they are warehoused
• ability to use and interpret data from reimbursement software applications
• ability to understand specific data elements and their values
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• ability to clarify essential outcomes within a given context

The findings suggest that only a few skills differentiate future coding professionals from non-coding
professionals. This implies that individuals who are not currently coders may still have many skills that
will be needed in the clinical data specialist role of the future. Further research in the area of the skills
associated with the clinical data specialist using a larger number of participants was thought to be
fruitful. Therefore, a national study was undertaken. The national study used a survey similar to the one
used in the preliminary research and separate cover letter. The content of the questionnaire was taken
from the Evolving HIM Careers clinical data specialist section and the AHIMA annual membership form.

Research Design/Methods
This national study used a cross-sectional, descriptive survey design that gathered exploratory data

from a stratified random sample of coders and non-coders. Descriptive and inferential statistics were
performed to determine whether there is a statistically significant difference between self-assessed skills
of the two groups.

Sample
A random sample of AHIMA members was obtained. A power calculation was done to determine the

appropriate sample size and a stratified random sample by level of experience for both coders and non-
coders was derived. The sample consisted of 80 coders and 317 non-coders for a total of 397.

AHIMA provided two sets of randomly selected labels derived from the year 2000 annual
membership information for coders and non-coders. One set of labels was randomly drawn from all
members who designate the primary job function of coding–inpatient, coding–outpatient, or coding
physician. The other set of labels was randomly drawn from all those who did not list these as primary job
functions.

Mailings
A cover letter was sent with the survey tool to the members for whom a label was generated. An

explanation was given of the survey tool and the response categories. Respondents were requested to
complete the survey and return it within two weeks. The letter also denoted that: (a) the results of the
survey were confidential; (b) the aggregate results will be published in a future AHIMA Journal issue;
and (c) in return for completing the survey, the respondents would receive a copy of the summary of
results, a chance to win a $100 American Express gift certificate and an AHIMA product. Because the
respondents would receive a copy of the results, they were requested to keep a copy of the completed
survey for their records so that they could compare the aggregate results to their individual responses.

Each survey was sent with a stamped return envelope. When the survey was returned, it was checked
off the mailing list, signifying that this person had returned the questionnaire, and it was entered into a
spreadsheet. A second survey was sent out three weeks after the original survey to those who did not
respond to the first mailing. Finally, a third mailing was sent to those who did not respond to the previous
two mailings. The total response rate was 183 out of 397 equaling 46 percent.

Sampling

Instrumentation
HIM professionals were surveyed using a survey instrument (see Appendix A). The survey

instrument comprised questions taken from the skill set identified for the clinical data specialist in
Evolving HIM Careers. Because this is a new area of research, there are no existing instruments to use.
Therefore, the researcher-designed instrument was evaluated for validity and reliability. In addition, a
pilot survey was undertaken with 100 HIM professionals to evaluate the clarity of the survey tool.
Following revisions based on the pilot study and clarity review, the final survey tool was derived for use
in the study.
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Validity
The self-assessment of skill section was taken directly from the clinical data specialist section of

Evolving HIM Careers published by AHIMA. A panel of experts developed this text and each respective
section. Because the skill set identified had not been altered, this section was considered to have content
validity. Further, this survey was used in a pilot study prior to this current research and was found to be
clear to respondents. Thus, the section dealing with future skill set self-assessment has face validity.

Reliability
Two methods were used to evaluate the reliability of the survey tool. First, the cover letter and survey

were given to a group of 30 randomly selected credentialed HIM professionals from the AHIMA
membership pool. This group of individuals was not told the purpose of the survey but was asked to
complete the survey twice. The scores were evaluated for internal reliability using a Cronbach’s alpha and
were found to have a correlation coefficient of 0.9285. The test-retest correlation coefficient for reliability
was found to be 0.908. Because the results of the reliability tests are high, the survey appears to be a
reliable survey tool.

Data Analysis/Statistical Analysis

Descriptive Statistics/Graphs/Visuals
A summary of the demographics of the respondents for the study was derived and compared to the

original sample. There did not appear to be a response bias. The mean, standard deviation, and frequency
distribution for each competence question was calculated as shown in Appendix B. Descriptive tables and
charts relative to the demographics of the respondents of the survey are provided below, which show that
the majority of those who responded had some type of higher education and the majority were either a
Registered Health Information Technologist (RHIT) or a Registered Health Information Administrator
(RHIA):
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Table 1—Work Setting

Work Settings for Coders and Non-Coders
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Table 2—Job Titles

Job Titles of Coders and Non-Coders
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Table 3—Educational Levels

Coders' Education Level

Associate Degree
51%

Baccalaureate Degree
34%

AHIMA ISP Program
5%

HIM Certificate Program
5%

Master's Degree
5%

Table 4—Years in Profession

Coders' Years in the Profession

Less than one year
29%

Eleven to nineteen years
24%

One to four years
21%

Five to ten years
13%

More than twenty years
13%
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Table 5—Credentials

Coders' Credentials

RHIT*
63%

RHIA**
37%

In terms of work setting, Table 1 reveals that coders work more predominantly in acute care settings
than non-coders. Table 2 reveals the range of job titles of respondents. It appears to reflect that, beyond
the title of director, coders hold fewer managerial titles, such as supervisor, coordinator, and assistant
director, than non-coders. The information in Table 3 reflects that the overall level of education of the
non-coding respondents appears to be higher than the coding respondents. The percentage of coders
whose highest level of education was a bachelor’s degree was 34 percent compared to the percentage of
non-coders (45 percent) who held a bachelor’s degree. Furthermore, the percentage of coders who had an
associate degree was 51 percent, whereas the percentage of non-coders who had an associate degree was
28 percent.

It also appears from Table 4 that there is a difference between coders and non-coders in terms of
years of experience. For example, 22 percent of the non-coding respondents had less than one year of
experience while 29 percent of the coding respondents had less than one year of experience, 20 percent of
the non-coding respondents had one to four years experience compared to 21.1 percent of the coding
respondents, and 26 percent of the non-coding respondents compared to 13 percent of the coding
respondents had five to 10 years experience. This finding could help to explain why communication and
management skills are self-assessed as less developed in the coders.

Finally, Table 5 shows the difference in credentials between coders and non-coders. The majority of
coders (63 percent) hold a Registered Health Information Technician (RHIT) credential, whereas the
majority of non-coders (55 percent) hold a Registered Health Information Administrator (RHIA)
credential.

Inferential Statistics
Two analyses were undertaken to determine whether there were statistically significant differences.

First, the mean responses to each question for coders versus non-coders (Appendix B) and the projected
competency were examined. Second, differences between the coders and non-coders were examined.
Table 1 summarizes the first set of statistics that were calculated with the coding managers included as
coders (Mean 1). Then, the statistics were run a second time using only those individuals who assign
codes to be designated as coders (Mean 2). Both coders and non-coders were compared, through a one
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sample T-test, to the projected competency level. If there was a significant difference between the coders
or non-coders mean score and the projected score, an asterisk was placed in the projected level column in
the table. As reflected in Table 2, the second table in Appendix B, the mean score of coders and non-
coders were also compared using a Mann-Whitney U test. If scores were significantly different between
the mean score of coders and non-coders, asterisks were placed in the related mean column. The statistics
provided evidence that there is a statistically significant difference between the self-assessed competence
of coders versus non-coders in terms of projected skills as measured by the various questions.

Findings
The summary of the findings revealed a variety of interesting issues (Appendix B). The overall

research question asks, “How well does the current level of skills of health information management
(HIM) professionals relate to the skills described for the clinical data specialist?” In terms of this
question, skills were found to be either significantly higher or lower than the projected score in 47 out of
50 questions. In four of the questions, coders self-assessed themselves at a higher level than projected and
in 43 of the questions self-assessed themselves to be lower than the projected level.

In addition to the main research question, there were three specific aims of the research. For the first
specific aim, “What is the current self-assessment of HIM professionals in terms of the projected skill set
for the clinical data specialist?” the findings show that scores are either higher or lower than the projected
levels. The second specific aim evaluates how self-assessed skills compare to projected future skill
requirements identified in Evolving HIM Careers. The findings suggest that coders lack skills in the
majority of areas. As discussed above, the self-assessed skill level of coders was found to be lower in 47
of 50 questions than projected levels.

Last, for the third specific aim, “Is there a significant difference between coders and non-coders in
terms of the self-assessment of current skill in the projected skills needed for the clinical data specialist?”
the findings reveal a significant difference found between coders and non-coders in many questions. In
particular, there was a significant difference between the self-assessed knowledge level of coding systems
and reimbursement systems. Other areas of self-assessed competency were also statistically significantly
different in a total of 20 out of 50 questions when both mean 1 and mean 2 were used.

Limitations
Unfortunately, even though several attempts were made to collect the demographics for the

respondents in the study, the information gathered was not comprehensive enough to use in the analysis
of the data. The demographic information available is the aggregate demographic information based on
the individuals who responded to the survey and was obtained from the AHIMA membership database
though AHIMA staff. For this reason, more detailed information such as educational level, credential, and
year of experience of respondents for each competency question cannot be provided.

Implications
There are several implications from this research that may guide HIM professionals in preparation for

the role of the clinical data specialist. First, it appears that non-management coding personnel self-assess
themselves to be primarily competent in technical skills related to the coding function rather than in more
broad skills such as research methodology, statistics, and project management. Some areas the majority of
coders may need to acquire in order to become competent for the role of the clinical data specialist
include communication, management, and project management skills.

It is also important to note that only 20 out of 50 questions showed a significant difference between
coders and non-coders using both mean 1 and mean 2. This finding implies that coders and non-coders
have more in common than they have differences in skills. This similarity may be the case because 90
percent of the coders and 86 percent of the non-coders had an educational level of an associate degree or
higher. Similar skill sets may be due to exposure to a common educational curriculum.
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Conclusion
This practice-based research has implications for professional application. This research identifies

areas of professional development for HIM professionals. It is important to not only project what HIM
practice will be, but also to undertake objective measurement of the projected roles and skill levels to
provide guidance for skills development. Specifically, this research allows non-management coding
professionals to target skill areas for development in order to prepare for the future role of clinical data
specialist. Coding professionals desiring to prepare for the future should acquire communication,
research, and management skills. Further, non-coding HIM professionals can prepare to become coding
professionals by becoming more competent in coding systems and reimbursement software.

Jennifer Hornung Garvin. MBA, RHIA, CPHQ, CCS, CTR is the program director and assistant
professor for health information management at Gwynedd-Mercy College in Gwynedd Valley, PA.
Valerie J.M. Watzlaf, PhD, FAHIMA, RHIA, is an associate professor in the department of Health
Information Management at the University of Pittsburgh.
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Work Setting
If you are employed by an Integrated
Delivery System, please check that
box below, otherwise find the general
category (for example, hospital) and
choose the specific setting (for exam-
ple, acute care hospital) from the list.
If you work or consult in more than
one setting, choose all that apply.

o Integrated Healthcare Delivery 
System 

Ambulatory Care
o 07A Ambulatory surgery 

center
o 07B Freestanding ambulatory 

care facility
o 07Z Other

Behavioral/Mental Health    
o 03A Psychiatric hospital/

facility
o 03B Chemical dependency 

treatment center 
o 03C Community mental 

health facility
o 03Z Other

Consultant/Vendor  
o 06A Independent contractor 

for HIM services
o 06B Consulting company for    

HIM services 
o 06C Vendor of HIM products 

and/or services
o 06Z Other (Please specify)

Educational Institution
o 05A HIA Program
o 05B HIT Program
o 05C HIA and HIT programs
o 05D HIM Master’s program
o 05E HIA and HIM master’s 

program
o 05F Coding program
o 05Z Other

Hospital
o 01A Acute care hospital
o 01C Ambulatory surgery; 

Hospital-based
o 01E Rehabilitation hospital
o 01F Long-term acute hospital
o 01Z Other  

Long-term Care
o 01F Long-term acute hospital
o 02A Skilled nursing 

facility/unit
o 02B Subacute/transitional care 

facility
o 02C Assisted living center
o 02D Adult day care  
o 02E ICF-MR facility
o 02G LTC Campus
o 02H Corporate office of LTC

provider (Multiple 
facilities)

o 02Z Other 

Physician Office
o 04A Individual (General) 

practice
o 04B Group practice
o 04C Specialty practice
o 04D Managed care/HMO/PPO 

office
o 04Z Other HIM Specialty

Settings
o 08A Integrated system 

corporate office  
o 08B Home healthcare agency
o 08C Hospice
o 08D Rehabilitation facility 
o 08E Rural health clinic
o 08F Student health center
o 08G Veterinary clinic/hospital  
o 08Z Other

Nonprovider Setting
o 09A Accounting firm
o 09B Government/Public 

health agency
o 09C Insurance company
o 09D Jail/Corrections facility
o 09E Law firm
o 09F Pharmaceutical company
o 09G Professional/Trade 

association
o 09H Professional/Trade  

publication
o 09G Third-party billing 

Company
o 09Z Other

Appendix A—Survey Tool

Please check this box if you would prefer not to participate in this survey. Please return the uncompleted 
survey in the stamped self addressed envelope []

Please fill in applicable answers to the questions below.

Not Applicable
o 10A Retired
o 10B Currently unemployed
o 10C Student
o Other work setting



Job Functions
For each job function applying to you,
indicate whether you direct, manage
and supervise; practice; or consult.

Admitting/Patient Intake
o 01A     Direct/manage/supervise
o 01B     Practice
o 01C     Consult

Auditing
o 02A     Direct/manage/supervise
o 02B     Practice
o 02C     Consult

Business Development
o 03A     Direct/manage/supervise
o 03B     Practice
o 03C     Consult

Case Mix Management
o 04A     Direct/manage/supervise
o 04B     Practice
o 04C     Consult

Coding—Inpatient
o 05A     Direct/manage/supervise
o 05B     Practice
o 05C     Consult

Coding—Outpatient
o 06A     Direct/manage/supervise
o 06B     Practice
o 06C     Consult

Coding—Physician Office
o 07A     Direct/manage/supervise
o 07B     Practice
o 07C     Consult

Coding—Postacute
o 08A     Direct/manage/supervise
o 08B     Practice
o 08C     Consult

Corporate Compliance
o 09A     Direct/manage/supervise
o 09B     Practice
o 09C     Consult

Customer Service
o 10A Direct/manage/supervise
o 10B Practice     
o 10C Consult

Data Analysis and Reporting
o 11A Direct/manage/supervise
o 11B Practice
o 11C Consult

Data Collection
o 12A Direct/manage/supervise
o 12B Practice
o 12C Consult

Database Management
o 13A Direct/manage/supervise
o 13B Practice
o 13C Consult

Department Compliance
o 14A Direct/manage/supervise
o 14B Practice
o 14C Consult

Educate
o 15A Administrator
o 15B Teach
o 15C Administer program and 

teach

HIM Medical Record Management
o 21A     Direct/manage/supervise
o 21B     Practice
o 21C     Consult
o 21D     Administer

HIPAA Compliance
o 16A     Direct/manage/supervise
o 16B     Practice
o 16C     Consult

Information Security
o 17A     Direct/manage/supervise
o 17B     Practice
o 17C     Consult

Information Systems
o 18A     Direct/manage/supervise
o 18B     Practice
o 18C     Consult

Library Information Services
o 19A     Direct/manage/supervise
o 19B     Practice
o 19C     Consult

Marketing
o 20A Direct/manage/supervise
o 20B Practice
o 20C Consult

Medical Staff Services
o 22A Direct/manage/supervise
o 22B Practice
o 22C Consult

Patient Accounts
o 23A Direct/manage/supervise
o 23B Practice
o 23C Consult

Patient Advocacy
o 24A Direct/manage/supervise
o 24B Practice
o 24C Consult

Product Development
o 25A   Direct/manage/supervise
o 25B Practice
o 25C Consult

QA QI QM
o 27A   Direct/manage/supervise
o 27B Practice
o 27C Consult

Reimbursement
o 28A Direct/manage/supervise
o 28B Practice
o 28C Consult

Release of Information
o 29A Direct/manage/supervise
o 29B Practice
o 29C Consult

Risk Management
o 30A Direct/manage/supervise
o 30B Practice
o 30C Consult

Safety
o 31A Direct/manage/supervise
o 31B Practice
o 31C Consult
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Are you aware of the skills identified in Evolving HIM Careers: Seven Roles for the Future for the clinical data
specialist (check one)?

o Yes
o No

As you complete each question in the enclosed survey please use the following definitions for the numbers repre-
senting the level of competency:

1= awareness, introductory recall and recognition
2= literacy, knowledge of framework and content
3= concept, comprehensions, translation, extrapolation, and interpretation of meaning
4= detailed understanding, appropriate application of knowledge in a structured and controlled context
5= skilled use, application using analysis, synthesis, and evaluation in new situations

Please answer the following questions based on how competent you believe you are in each of the following 
categories using the levels of competency provided above.

1. Understanding of current clinical coding systems relevant to the organization

A. ICD-9-CM 5    4    3    2   1 
B. CPT 5    4    3    2    1
C. DSM-IV 5    4    3    2    1
D. SNOMED 5    4    3    2    1
E. ICD-O 5    4    3    2    1
F. ICD-10 5    4    3    2    1

2. Ability to gather clinical data from primary data sources 5    4    3    2    1

3. Understanding of the elements required for research and outcomes 5    4    3    2    1

4. Ability to participate in the design of studies 5    4    3    2    1

5. Ability to collect, analyze, and interpret medical information for quality and accuracy 5    4    3    2    1

6. Ability to design specifications for study around outcomes 5    4    3    2    1

7. Ability to review data and identify patterns, trends, and so on 5    4    3    2    1

8. Ability to design audit tools 5    4    3    2    1

9. Ability to perform quality audits 5    4    3    2    1

10. Ability to identify the problems and issues suggested by audits 5    4    3    2    1

11. Understanding of the flow of the data to be captured on the form 5    4    3    2    1

12. Ability to create attractive, high-quality documents 5    4    3    2    1

13. Ability to integrate information from other sources into documents 5    4    3    2    1
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As you complete each question in the enclosed survey please use the following definitions for the numbers repre-
senting the level of competency:

1= awareness, introductory recall and recognition
2= literacy, knowledge of framework and content
3= concept, comprehensions, translation, extrapolation, and interpretation of meaning
4= detailed understanding, appropriate application of knowledge in a structured and controlled context
5= skilled use, application using analysis, synthesis, and evaluation in new situations

Please answer the following questions based on how competent you believe you are in each of the following cate-
gories using the levels of competency provided above.

14. Ability to transmit documents electronically 5    4    3    2    1

15. Proficiency in word processing and spreadsheet applications 5    4    3    2    1

16. Ability to communicate electronically both internally and externally 5    4    3    2    1

17. Ability to obtain data from the Internet and other remote sources 5    4    3    2    1

18. Ability to identify clinical data and where it is warehoused 5    4    3    2    1

19. Ability to select statistical applications appropriate to the data to be captured 5    4    3    2    1

20. Discussing the statistical software used in an organization 5    4    3    2    1

21. Ability to use and interpret data from reimbursement software applications such as 5    4    3    2    1
DRG groupers, case-mix programs, APCs and so forth

22. Ability to choose the appropriate software package and to create high-quality 5    4    3    2    1
presentation materials using appropriate software for training, education, 
and presentation of clinical data and statistical information

23. Ability to analyze an audience to determine the appropriate presentation style and 5    4    3    2    1
data to be presented

24. Ability to identify project participants 5    4    3    2    1

25. Ability to identify steps and sequences of steps with the project 5    4    3    2    1

26. Ability to construct the project timeline 5    4    3    2    1

27. Ability to identify and manage project costs 5    4    3    2    1

28. Ability to manage task and timeline revisions 5    4    3    2    1

29. Understanding of budget categories and cost structures 5    4    3    2    1

30. Ability to identify the data to be collected in a computer application 5    4    3    2    1

31. Ability to communicate needs to computer programmers 5    4    3    2    1

32. Ability to develop technical specifications for programming 5    4    3    2    1
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As you complete each question in the enclosed survey please use the following definitions for the numbers repre-
senting the level of competency:

1= awareness, introductory recall and recognition
2= literacy, knowledge of framework and content
3= concept, comprehensions, translation, extrapolation, and interpretation of meaning
4= detailed understanding, appropriate application of knowledge in a structured and controlled context
5= skilled use, application using analysis, synthesis, and evaluation in new situations

Please answer the following questions based on how competent you believe you are in each of the following 
categories using the levels of competency provided above.

33. Ability to understand specific data elements and their values 5    4    3    2    1

34. Ability to create and revise clear policies and procedures 5    4    3    2    1

35. Ability to determine and identify areas in which policies and procedures are needed 5    4    3    2    1

36. Ability to present main issues for decision making 5    4    3    2    1

37. Ability to identify where skills fit within the organization 5    4    3    2    1

38. Ability to demonstrate skills and knowledge base 5    4    3    2    1

39. Ability to recognize cultural barriers within the current organization 5    4    3    2    1

40. Ability to clarify essential outcomes within a given context 5    4    3    2    1

41. Ability to demonstrate flexibility in approach 5    4    3    2    1

42. Ability to identify peers who could assist in projects 5    4    3    2    1

43. Ability to communicate to others at all levels of the organization 5    4    3    2    1

44. Ability to produce clear and appropriate written and verbal communication 5    4    3    2    1

45. Ability to act as a liaison between parties within the organization or on the 5    4    3    2    1
organizations’ behalf

Thank you for your participation!

Adapted with permission from the American Health information Management Association. Evolving HIM Careers: Seven Roles for the
Future. Chicago, IL: AHIMA, 1999.
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Appendix B- Summary Tables

Table 1: Significant Differences Between Coders and Non-Coders and the
Projected Level of Competence

Description of
Question

Proj Level Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q1A. Understanding of
ICD-9-CM

    4*** 3.86 4.40 h 3.40 4.45 h 3.59

Q1B. Understanding of
CPT

4
Non-coder

1,2***

3.45 3.95 3.01 3.95 3.21

Q1C. Understanding of
DSM-IV

     4*** 1.93 1.87 1.96 1.95 1.92

Q1D. Understanding of
SNOMED

     4*** 1.48 1.44 1.52 1.51 1.47

Q1E. Understanding of
ICD-O

     4*** 1.63 1.57 1.69 1.63 1.64

Q1F. Understanding of
ICD-10

     4*** 1.74 1.81 1.69 1.91 1.67

Q2. Ability to gather
clinical data from
primary data sources

     5*** 4.09 4.21 3.99 4.24 4.02

Q3. Understanding of
the elements required
for research and
outcomes

 4* 3.71 3.73 3.69 3.69 3.72

Q4. Ability to participate
in the design of studies

4
Non-coder 1,

2***
Coder 1, 2**

3.52 3.59 3.46 3.46 3.55

Q5. Ability to collect,
analyze and interpret
medical information for
quality and accuracy

4
Coder 1*

4.14 4.25 h 4.05 4.17 4.13

Q6.  Ability to design
specifications for study
around outcomes

   4*** 3.40 3.40 3.40 3.26 3.47

Q7. Ability to review
data and identify
patterns, trends, and so
on

4 3.90 3.78 4.01 3.67 4.01

Q8. Ability to design
audit tools

     5*** 3.70 3.66 3.72 3.51 3.78

Q9. Ability to perform
quality audits

    5*** 3.95 3.95 3.95 3.76 4.04

Q10. Ability to identify
the problems and issues
suggested by audits

     5*** 4.05 4.08 4.02 4.00 4.07

Q11. Understanding the
flow of the data to be
captured on the form

4 4.02 4.02 4.03 4.04 4.02

Q12. Ability to create
attractive, high-quality
documents

     5*** 3.88 3.79 3.95 3.72 3.95
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documents

Q13.  Ability to integrate
information

     5*** 3.84 3.73 3.93 3.68 3.92

Description of
Question

Proj Level Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q14. Ability to transmit
documents
electronically

   5*** 4.07 3.94 4.18 3.89 4.15

Q15. Proficiency in word
processing and
spreadsheet
applications

   5*** 4.18 4.01 4.34 4.00 4.27

Q16. Ability to
communicate
electronically both
internally and externally

    3*** 4.41 4.42 h 4.40 h 4.40 h 4.42 h

Q17.  Ability to obtain
data from the internet
and other remote
sources

    3*** 4.35 4.31 h 4.38 h 4.38 h 4.33 h

Q18. Ability to identify
clinical data and where
it is warehoused

4 3.93 3.81 4.02 3.82 3.97

Q19.  Ability to select
statistical applications
appropriate to the data
to be captured

    4*** 3.44 3.35 3.52 3.27 3.53

Q20.  Discussing the
statistical software used
in an organization

    4*** 3.11 3.18 3.05 3.14 3.10

Q21. Ability to use and
interpret data from
reimbursement software
applications such as
DRG groupers, case
mix programs, APCs
and so forth

4

Non-coder
1,2***

Coder 1*

3.17 3.64 2.75 3.70 2.92

Q22. Ability to choose
the appropriate software
package and to create
high-quality presentation
materials using
appropriate software for
training, education, and
presentation of clinical
data and statistical
information

   4*** 3.29 3.31 3.27 3.35 3.26

Q23. Ability to analyze
an audience to
determine the
appropriate presentation
style and data to be
presented

4
Coder 1,2***
Non-coder

2***
Non-coder

1**

3.31 3.04 3.56 2.93 3.50
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Description of
Question

Proj Level Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q24. Ability to identify
project participants

4
Coder 1,2***
Non-coder

2***
Non-coder

1**

3.46 3.26 3.64 3.16 3.61

Q25. Ability to identify
steps and sequences of
steps with the project

4
Coder 1,2***

3.70 3.48 3.90 3.36 3.87

Q26. Ability to construct
the project timeline

4
Coder 1,2***

3.63 3.37 3.86 3.28 3.80

Q27.  Ability to identify
and manage project
costs

   4*** 3.30 3.11 3.47 3.04 3.43

Q28. Ability to manage
task and timeline
revisions

4

Coder 1,2***

3.62 3.37 3.84 3.25 3.80

Q29. Understanding of
budget categories and
cost structure

4
Coder 1,2***
Non-coder

2***
Non-coder

1**

3.42 3.28 3.55 3.16 3.55

Q30. Ability to identify
the data to be collected
in a computer
application

4
Coder 1,2**

3.73 3.54 3.90 3.47 3.85

Q31. Ability to
communicate needs to
computer programmers

4
Coder 1,2**

3.75 3.60 3.88 3.55 3.84

Q32. Ability to develop
technical specifications
for programming

    4*** 2.83 2.60 3.03 2.60 2.94

Q33. Ability to
understand specific data
elements and their
values

4
Coder 1,2***
Non-coder

1,2*

3.65 3.51 3.76 3.46 3.73

Q34. Ability to create
and revise clear policies
and procedures

     5*** 4.04 3.86 4.19 3.74 4.18

Q35. Ability to
determine and identify
areas in which policies
and procedures are
needed

    5*** 4.18 4.00 4.33 3.84 4.34

Q36. Ability to present
main issues for decision
making

      5*** 4.05 3.79 4.28 3.62 4.26

Q37. Ability to identify
where skills fit within the
organization

    5*** 4.02 3.79 4.21 3.64 4.2
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Description of
Question

Proj Level Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q38. Ability to
demonstrate skills and
knowledge base

    5*** 4.18 3.96 4.36 3.82 4.34

Q39. Ability to recognize
cultural barriers within
the current organization

   5*** 3.89 3.65 4.08 3.47 4.08

Q40. Ability to clarify
essential outcomes
within a given context

   5*** 3.69 3.39 3.95 3.21 3.92

Q41. Ability to
demonstrate flexibility in
approach

   5*** 4.04 3.83 4.21 3.69 4.20

Q42. Ability to identify
peers who could assist
in projects

   5*** 4.18 3.98 4.35 3.84 4.34

Q43. Ability to
communicate to others
at all levels of the
organization

    5*** 4.28 4.19 4.35 4.16 4.34

Q44. Ability to produce
clear and appropriate
written and verbal
communication

   5*** 4.30 4.14 4.43 4.17 4.36

Q45. Ability to act as a
liaison between parties
within the organization
or on the organizations
behalf

   5*** 4.16 3.89 4.39 3.75 4.35

KEY
“1” = Mean 1 scores include categories that comprise all coding categories in the job functions pertaining
to coders (05A-C, 06A-C, 07A-C, 08A-C) (n = 182, coders = 84, non-coders = 98)
“2” = Mean 2 scores include all coder categories with managers of coding removed (job functions 05A,
06A, 07A, 08A which represent managers of coding removed) and placed in the non-coder category (n =
182, coders = 58, non-coders = 124)

* = Statistically significant at p < 0.05
** = Statistically significant at p <0.01
*** = Statistically significant at p< 0.001
h          =    Statistically significant higher competence

Please note that both coders and non-coders were compared, through a one sample T-test, to the
projected competency level. If there was a significant difference between the coders or non-coders mean
score and the projected score, an asterisk was placed in the projected level column.
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Table 2: Significant Differences Between Coders and Non-Coders for All
Questions

Description of
Question

Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q1A. Understanding of
ICD-9-CM

3.86 4.40 3.40*** 4.45 3.59***

Q1B. Understanding of
CPT

3.45 3.95 3.01*** 3.95 3.21***

Q1C. Understanding of
DSM-IV

1.93 1.87 1.96 1.95 1.92

Q1D. Understanding of
SNOMED

1.48 1.44 1.52 1.51 1.47

Q1E. Understanding of
ICD-O

1.63 1.57 1.69 1.63 1.64

Q1F. Understanding of
ICD-10

1.74 1.81 1.69 1.91 1.67

Q2. Ability to gather
clinical data from
primary data sources

4.09 4.21 3.99 4.24 4.02

Q3. Understanding of
the elements required
for research and
outcomes

3.71 3.73 3.69 3.69 3.72

Q4. Ability to participate
in the design of studies

3.52 3.59 3.46 3.46 3.55

Q5. Ability to collect,
analyze and interpret
medical information for
quality and accuracy

4.14 4.25 4.05 4.17 4.13

Q6. Ability to design
specifications for study
around outcomes

3.40 3.40 3.40 3.26 3.47

Q7.  Ability to review
data and identify
patterns, trends, and so
on

3.90 3.78 4.01 3.67 4.01

Q8. Ability to design
audit tools

3.70 3.66 3.72 3.51 3.78

Q9. Ability to perform
quality audits

3.95 3.95 3.95 3.76 4.04

Q10. Ability to identify
the problems and issues
suggested by audits

4.05 4.08 4.02 4.00 4.07

Q11. Understanding the
flow of the data to be
captured on the form

4.02 4.02 4.03 4.04 4.02

Q12. Ability to create
attractive, high-quality
documents

3.88 3.79 3.95 3.72 3.95

Q13.  Ability to integrate
information from other
sources into documents

3.84 3.73 3.93 3.68 3.92
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sources into documents
Description of
Question

Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q14. Ability to transmit
document electronically

4.07 3.94 4.18 3.89 4.15

Q15. Proficiency in word
processing and
spreadsheet
applications

4.18 4.01 4.34* 4.00 4.27

Q16. Ability to
communicate
electronically both
internally and externally

4.41 4.42 4.40 4.40 4.42

Q17. Ability to obtain
data from the internet
and other remote
sources

4.35 4.31 4.38 4.38 4.33

Q18. Ability to identify
clinical data and where
it is warehoused

3.93 3.81 4.02 3.82 3.97

Q19. Ability to select
statistical applications
appropriate to the data
to be captured

3.44 3.35 3.52 3.27 3.53

Q20.  Discussing the
statistical software used
in an organization

3.11 3.18 3.05 3.14 3.10

Q21. Ability to use and
interpret data from
reimbursement software
applications such as
DRG groupers, case
mix programs, APCs
and so forth

3.17 3.64 2.75*** 3.70 2.92**

Q22. Ability to choose
the appropriate software
package and to create
high-quality presentation
materials using
appropriate software for
training, education, and
presentation of clinical
data and statistical
information

3.29 3.31 3.27 3.35 3.26

Q23. Ability to analyze
an audience to
determine the
appropriate presentation
style and data to be
presented

3.31 3.04 3.56** 2.93 3.50**

Q24. Ability to identify
project participants

3.46 3.26 3.64* 3.16 3.61*
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Description of
Question

Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q25. Ability to identify
steps and sequences of
steps with the project

3.70 3.48 3.90** 3.36 3.87**

Q26. Ability to construct
the project timeline

3.63 3.37 3.86** 3.28 3.80**

Q27. Ability to identify
and manage project
costs

3.30 3.11 3.47 3.04 3.43

Q28. Ability to manage
task and timeline
revisions

3.62 3.37 3.84* 3.25 3.80**

Q29. Understanding of
budget categories and
cost structure

3.42 3.28 3.55 3.16 3.55

Q30. Ability to identify
the data to be collected
in a computer
application

3.73 3.54 3.90* 3.47 3.85*

Q31. Ability to
communicate needs to
computer programmers

3.75 3.60 3.88* 3.55 3.84

Q32. Ability to develop
technical specifications
for programming

2.83 2.60 3.03* 2.60 2.94

Q33. Ability to
understand specific data
elements and their
values

3.65 3.51 3.76 3.46 3.73

Q34. Ability to create
and revise clear policies
and procedures

4.04 3.86 4.19* 3.74 4.18**

Q35. Ability to
determine and identify
areas in which policies
and procedures are
needed

4.18 4.00 4.33** 3.84 4.34**

Q36. Ability to present
main issues for decision
making

4.05 3.79 4.28*** 3.62 4.26***

Q37. Ability to identify
where skills fit within the
organization

4.02 3.79 4.21** 3.64 4.20**

Q38. Ability to
demonstrate skills and
knowledge base

4.18 3.96 4.36** 3.82 4.34**

Q39. Ability to recognize
cultural barriers within
the current organization

3.89 3.65 4.08* 3.47 4.08***
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Description of
Question

Total
Mean

Mean
Coders
1

Mean
Non-Coders 1

Mean
Coders 2

Mean
Non-Coders 2

Q40. Ability to clarify
essential outcomes
within a given context

3.69 3.39 3.95** 3.21 3.92***

Q41. Ability to
demonstrate flexibility in
approach

4.04 3.83 4.21* 3.69 4.20**

Q42. Ability to identify
peers who could assist
in projects

4.18 3.98 4.35** 3.84 4.34**

Q43. Ability to
communicate to others
at all levels of the
organization

4.28 4.19 4.35* 4.16 4.34*

Q44. Ability to produce
clear and appropriate
written and verbal
communication

4.30 4.14 4.43* 4.17 4.36

Q45. Ability to act as a
liaison between parties
within the organization
or on the organizations
behalf

4.16 3.89 4.39*** 3.75 4.35***

KEY
“1” = Mean 1 scores include categories that comprise all coding categories in the job functions pertaining
to coders (05A-C, 06A-C, 07A-C, 08A-C) (n = 182, coders = 84, non-coders = 98)
“2” = Mean 2 scores include all coder categories with managers of coding removed (job functions 05A,
06A, 07A, 08A which represent managers of coding removed) and placed in the non-coder category (n =
182, coders = 58, non-coders = 124)

* = Statistically significant at p < 0.05
** = Statistically significant at p <0.01
*** = Statistically significant at p< 0.001
h          =    Statistically significant higher competence

Please note that the mean score of coders and non-coders were compared using a Mann-Whitney U test.
If scores were significantly different between the mean score of coders and non-coders, asterisks were
placed in the related mean column.


