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Identification of Expertise Roles and Skill Sets Required for Careers in Health
Information Management

Saglik Bilgi Yénetiminde Kariyer i¢in Gerekli Uzmanlik Rollerinin ve Beceri Setlerinin Tespit Edilmesi

Fatih GURCAN*

ABSTRACT

This study aims to investigate the competency
areas and skill sets demanded on the job market for
health information management (HIM), which plays a
vital role in sustaining and enhancing the quality and
efficacy of health services. In accordance with this
objective, a semantic content analysis was performed
on online HIM job postings using a quantitative
method based on text mining and probabilistic topic
modeling to identify the expertise roles and skill sets
as semantic topics. Our findings revealed ten expertise
roles and twenty-four skills that represent a broad
spectrum of HIM  professions®  competency
requirements.  “Specialist”  (17.57%), “Director”
(17.05%), “Manager” (13.18%), “Coder” (12.40%),
and “Technician” (11.11%) are the top five expertise
roles for HIM. A competency taxonomy was
developed for HIM professions based on the
knowledge and skills revealed by 24 topics using topic
modeling analysis. The HIM competencies were
categorized as “Medical Knowledge” (39.92%),
“Management Skills” (29.80%), “IT Skills” (16.09%),
and “Soft Skills” (14.18%). Our findings may have
significant implications for HIM candidates and
professionals, healthcare industries, and academic
institutions in their efforts to comprehend, evaluate,
and develop the necessary competencies and skills for
HIM careers.

Keywords: Health  Information  Management,
Competencies and  Skills, Human Resources
Management, Machine Learning, Topic Modeling

oz

Bu calisma, saglik hizmetlerinin kalitesinin ve
etkinliginin siirdiiriilmesinde ve arttirilmasinda hayati
bir rol oynayan saglik bilgi yonetimi (SBY) i¢in is
piyasasinda talep edilen yetkinlik alanlarin1 ve beceri
setlerini arastirmayr amaglamaktadir. Bu amag
dogrultusunda, cevrimi¢i SBY is ilanlar1 {iizerinde,
metin madenciligi ve olasiliksal konu modellemeye
dayali nicel bir yontembilim kullanilarak, uzmanlik
rollerini ve beceri setlerini anlamsal konular olarak
belirlemek i¢in anlamsal bir igerik  analizi
gerceklestirilmistir. Bulgularimiz, SBY mesleklerinin
yetkinlik gereksinimlerinin genis bir yelpazesini
temsil eden on uzmanlik rolii ve yirmi dort beceriyi
ortaya koydu. “Uzman” (%17,57), “Direktor”
(%17,05), “Menajer” (%13,18), “Kodlayic1” (%12,40)
ve “Teknisyen” (%11,11) SBY igin ilk bes uzmanlik
rolii olarak tespit edilmistir. Konu modelleme analizi
kullanilarak 24 konunun ortaya c¢ikardigi bilgi ve
becerilere dayanarak SBY alami i¢in bir yetkinlik
taksonomisi gelistirilmistir. SBY yetkinlikleri “Saglik
Bilgisi” (%39,92), “Yonetim Becerileri” (%29,80),
“Bilisim Becerileri” (%16,09) ve “Sosyal Beceriler”
(%14,18) olarak kategorize edildi. Bulgularimiz, SBY
adaylar1 ve uzmanlari, saglik kuruluslar1 ve akademik
kurumlarin SBY yetkinliklerini ve becerilerini anlama,
degerlendirme ve gelistirme ¢abalart igin Onemli
faydalar saglayabilir.
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INTRODUCTION

Health information management (HIM)
includes the processes of acquiring,
recording, analyzing, and maintaining digital
and traditional health information vital to
providing quality patient care. With the
widespread digitalization of health records
and procedures, traditional (document-based)
records are being replaced by electronic
health records (EHRS) or electronic medical
records (EMRs).! Health information systems
and technologies, and their derivative tools
provide more contribution and efficiency to
information management in the health
industry. HIM is an information technology-
oriented management structure applied to

healthcare  services.? HIM is a
multidisciplinary ~ field that combines
business, health, medicine, science,

management, and information technology. 3

Health records and information are data
about a patient’s medical history, including
symptoms, diagnoses, procedures, and
outcomes.® A health record contains vital
information such as a patient’s history,
laboratory results, assays, Xx-rays, clinical
information,  demographic  information,
epidemiological data, reference and coded
health data, and treatments administered. 2

Although EHR and EMR are often used
interchangeably, there is a difference
between them. EMR usually refers to a
digitized chart of patients stored on a
computer containing diagnoses, vaccination
dates, and medications, while EHR is a
digital record of a patient’s health, including
medical history, progress notes, and
laboratory data.*

A patient’s health information can be
viewed individually for each patient to see
how the patient’s health has changed. In
some cases, this individual patient
information may also be considered as part of
a larger dataset to understand how a
population’s health is changing and how
medical interventions affect community
health outcomes.*?5

HIM professionals plan information
systems to support the information-intensive

and information technology-based healthcare
system, develop healthcare policy, and
identify current and future information and
organizational needs.® In addition, by
effectively using information science and
technologies, they manage the collection,
storage, analysis, use, maintenance, and
transmission of medical records to meet the
legal, professional, ethical, and
administrative record-keeping requirements
of healthcare delivery and ensure an
uninterrupted supply of these vital services.
enable them to continue. HIM professionals
have a direct impact on the quality of
services provided at every stage of the
healthcare delivery cycle.®

Health information management
professionals organize, audit, and maintain
patient records and corporate business
information in large healthcare systems,
physicians’ offices, and many other
healthcare organizations. They also enter
patient information into computer databases
to comply with federal legislation mandating
the use of patients’ EHRs or EMRs.*

As the use of health services and
applications based on information
technologies has become widespread, the
need for qualified labor in the field of HIM
has increased day by day, and HIM has
become one of the most important
employment sources for today’s health
industries.?®

In this regard, new career opportunities
are opening up for HIM professionals every
day. In the life cycle of services and
applications based on health information
systems, HIM professionals may assume
different responsibilities under different
roles, depending on the scope and type of
work given.? Analyzing and defining the
roles (job titles and expertise roles) and
responsibilities (competencies and skills) of
HIM professionals can yield important
implications for a better understanding of all
available HIM professions and the core
competencies needed. From this perspective,
there is a clear research gap in identifying the
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roles and related skills needed for HIM
professions and defining the dimensions of
academic supply to meet this need.!

This study aims to identify and categorize
the competency requirements for HIM
professionals from a practitioner’s point of
view, thereby filling this previously
expressed knowledge gap. To achieve this, a
content analysis was performed on HIM-

related online job postings using the Latent
Dirichlet Allocation (LDA),”® a generative
topic modeling approach. As a result of this
analysis, ten expertise roles for HIM and 24
topics (skills) that define the competencies of
these roles were discovered. The findings of
this study may offer important insights for
HIM communities with different profiles.

MATERIAL AND METHOD

The methodology of this research includes
the stages of discovering the competencies
needed in the HIM job market based on topic
modeling processes. Using this methodology,
a semantic content analysis based on
probabilistic topic modeling was performed
on the experimental dataset of online job
postings related to HIM. The methodology of
this study consists of three stages: data
collection, data preprocessing, and topic
modeling analysis.

Data Collection and Preprocessing

In order to create an optimal dataset for
this study, we initially tried to identify an
appropriate data source (an online job
posting site) from which we could get up-to-
date job postings related to HIM. Among
these possible sources, Indeed.com, a popular
employment site with extensive search,
filtering, and retrieval options, was chosen as
the data source for this study.® Indeed.com is
the world’s #1 job site, with over 250 million
unique visitors each month.® In this context,
we considered all job postings with the terms
“health”, “information”, and “management”
in the job title as HIM professions to include
the most appropriate job postings in the
dataset. Examples of job postings that make
up our empirical dataset can be viewed on
the Indeed website using our search query.®
In this way, 774 HIM-oriented job postings
published in the two-month period between
January 20, 2023, and March 20, 2023 were
extracted using an APl offered by
Indeed.com, and an experimental data set
was created. Each job posting that makes up
our dataset consists of two subsections
containing the job title and job description.

After the experimental data set was
created, data preprocessing steps, which are
one of the most necessary tasks of text
mining, were applied sequentially to the
textual data.® Data preprocessing covers the
processes required for structuring
unstructured textual data, especially web
contents.’% Initially, the texts of the jobs
were split into words (known as tokens),
known as tokenization, to obtain meaningful
attributes, and all texts were converted to
lowercase. Punctuation, web links, html tags,
and meaningless characters were then
deleted. The English stop words (a, an, the,
who, is, are, etc.) were removed from the
texts. Finally, the lemmatization process was
applied to the texts in order to reduce the
words from their derived form to their
nominative form.}? Finally, the document-
term matrix (DTM), which provides the
numerical representation of the texts, was
created with the remaining words.34

Topic Modeling Analysis

In the first stage of the empirical analysis,
we developed a taxonomy for HIM expertise
areas by categorizing job titles according to
their key expertise roles. The job title of each
HIM profession is an important indicator of
the expertise role defined for that job, i.e., in
which role the HIM expert will work. From
this point of view, each title has been
assigned to a role related to HIM expertise
areas, taking into account the words in the
job titles. For example, job titles such as

“Director of Health Information
Management” or “Health Information
Management Director”, which contain

derivatives of the word “director”, are
assigned to the expertise area of the director
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role.®*® Other words in HIM job titles were
identified in this way, and all job titles were
assigned to their respective expertise roles. In
this way, ten expertise roles have been
identified for HIM professions.

After determining the expertise roles,
topic modeling analysis was performed on
the experimental corpus of HIM job postings
using the Latent Dirichlet allocation (LDA)
algorithm.”® In semantic text analysis, LDA
topic modeling is a probabilistic approach
used to model the semantic structure of a
textual corpus.'’® Text documents contain
hidden semantic patterns called “topics” and
each of these topics represents a specific skill
in job postings. A text document can contain
multiple topics in varying proportions. This
highlights the fact that a job posting can
include many different skills at different
rates. LDA is an unsupervised machine
learning model that can discover hidden
topics (skills in this study) from an
unstructured corpus of text without any
training or annotation.'® Therefore, the LDA
algorithm was used for the topic modeling
analysis of the HIM professions.

To implement the LDA model in our HIM
corpus, we used Gensim, a pure Python
library for topic modeling.?° In order to select
the optimal number of topics (K), we applied
the LDA model with different K values
ranging from 15 to 50.2! We calculated a
coherence score for each adapted model for
each K value changing in this range.?> We
evaluated the calculated coherence scores for
each K in this range and obtained the
maximum score for the number of K = 24
topics.?® Next, we identified the top 15
descriptive keywords with the highest
frequency for each of the 24 topics that best
represented the HIM skills at the optimal
semantic level. Then, a topic name was
assigned to each topic, taking into account
the descriptive keywords of the topics. In
addition, the distribution of the discovered
topics per job posting, the distribution of
words per topic, and the distribution of the
topics in the entire corpus were
calculated.”?%% As a result, these 24 topics
discovered by LDA-based topic modeling
analysis were considered a representation of
HIM skills in all subsequent analyses.

RESULTS AND DISCUSSION

This section presents the results obtained
from the analysis of HIM job postings. In
this study, a semantic content analysis was
conducted on online job postings using LDA-
based topic modeling to explore the expertise
roles, knowledge domains, and skill sets
required for HIM. Through the analysis and
interpretation of the skills discovered as
topics with the LDA, the roles and
responsibilities of HIM professionals were
determined, as well as the interdisciplinary
scope of HIM professions.

In Table 1, the top 20 job titles from all
jobs are given in order of percentile volume.
A total of 298 different job titles have been
identified for 774 job postings in our dataset,
and the first 20 titles constitute 55.84% of the
total titles. The first three titles were

determined as  “Health Information
Management Clerk” (4.91%), “Health
Information Management Specialist”

(4.39%), and “Director Health Information
Management” (4.39%).

We then analyzed the most frequently
used terms related to roles in job titles.
Taking into account the frequency of these
terms in job titles in our dataset, a total of ten
expertise roles were determined for HIM
professions from job postings.

These expertise roles and percentages are
given in Table 2. As seen in Table 2, HIM
professions contain a total of 10 expertise
roles. The first five of these roles were
identified as  “Specialist”  (17.57%),
“Director” (17.05%), “Manager” (13.18%),
“Coder” (12.40%), and “Technician”
(11.11%). The ratio of the first five roles to
the total jobs was calculated as 71.32%. In
other words, close to three quarters of HIM
professions referred to the top five expertise
roles. The total ratio of “Instructor”,
“Supervisor”, “Clerk”, “Coordinator”, and
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“Analyst” roles for HIM professions is
28.68%. The expertise roles given in Table 2
make it clear that HIM professions require an

Table 1. Top 20 HIM Job Titles and Their Percentages

interdisciplinary background and a wide
range of competencies.

Job Title Rate (%)
Health Information Management Clerk 491
Health Information Management Specialist 4.39
Director Health Information Management 4.39
Health Information Management Coordinator 4.13
Health Information Management Director 4.13
Health Information Management Technician 3.88
Director of Health Information Management 3.88
Manager Health Information Management 3.88
Specialist Health Information Management 3.36
Health Information Management Manager 2.84
Coding Specialist Health Information Management 2.58
Health Information Management 2.33
Health Information Management Analyst 2.33
Supervisor Health Information Management 2.07
Health Information Management Supervisor 1.55
Clinical Documentation Specialist Health Information Management 1.29
Coder Il Health Information Management 1.29
Manager of Health Information Management 1.03
Health Information Management Assistant 0.78
Health Information Management Lead 0.78

Table 2. Expertise Roles for HIM Professions

Expertise Role Rate (%0)
Specialist 17.57
Director 17.05
Manager 13.18
Coder 12.40
Technician 11.11
Instructor 6.72
Supervisor 6.46
Clerk 6.20
Coordinator 491
Analyst 4.39

At this stage of our results, the findings
from the topic modeling analysis based on
LDA are presented. As a result of this topic
modeling analysis, a total of 24 topics (skills)
were discovered for HIM professions. These
topics are presented in Table 3 in order of

percentage. In Table 3, the first word for any
topic is the most common word, and the last
word is the word with the least frequency in
that topic. These 24 topics, discovered
through topic modeling analysis, can be
considered the knowledge and skills needed
in this field. In this context, the terms “topic”
and “skill” are wused interchangeably
throughout the text. These topics reveal that
HIM professionals must possess a wide range
of knowledge and skill sets. Table 3 shows
that the three most prominent skills are
“Medical Records Management” (7.51%),
“Communication  Skills”  (6.87%), and
“Certification” (6.39%). On the other hand,
the skills with the lowest percentages are

“Project Management” (1.09%), “ROI
(Return on Investment) Management”
(1.78%), and “Employee Engagement”

(1.80%), respectively.
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Table 3. Topics (Skills) Discovered by LDA

Topic Name Descriptive Keywords %
Certification Zﬁmig\i& IC:;;itﬁpCr?etfi:rrrleéhsi:t frir:eiltd degree require associate coding bachelor 6.39
work Exprienc
Information Services erllfro(irr?]eritiroer;J jﬁart\i/;(;]epsgﬁg;né ;zpsrrér\rl}zr;tpprzsgzgure software technician register 6.16
Educational Requirements (rerﬂ%(i:?rﬂjor: g(;ﬂlic\)/g?er{?gr?rig;sl%lIh-it?rrrlqesijhaC;/OI qualification shift position degree 6.13
Compliance Managemen:  CoTEUATEe < e, o ever covide stetin .45
Medical Record Processing (r;c;c;trci) g::]ri\;aeirt'li r;n:i:;egraeggtr; review file process necessary processing daily 517
Featiare Qualy T A e Sty st bty prode bty
ot ol o sl ot notent el o ot prosere g
Media Deta Ay ST L bk en v samiitte s prossire g g
il Sl Sor ik e st s il o
Patient Document Requests (r:%(z)l;/eiéxpﬁ;;ecg rcijfc;/cginr]tim emr record chart scan image complete department 251
Team Working ’I[:ggnsgglgfge:ffpnpalliCjacizgnv;cr)cr)l\j\ilnvgalngalthcare help teamwork want knowledge 2 49
Inpatient Rehab Services ;?‘:‘]:rbii:]ijtjg;)ﬂhi(rj]irgtkij?lri]:yT]%igi:?éafrir:ri]fe facility care acute term experience 295
crployesEngagement 052 e ol okt taton conmimert s rovir 4 g
Project Management project data management team research plan collection opportunity technical 1.09

presentation report ehr development support evaluation
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In the next step of our analysis, the topics
are categorized in order to provide a more
understandable  presentation  of  the
knowledge and skills required for HIM. For
this purpose, a systematic categorization was
carried out by associating knowledge and
skills with their relevant backgrounds,
competency areas, and workflows. HIM
knowledge and skills, represented by 24
topics, were classified under four main
categories, and a competency taxonomy was
developed for HIM. This competency
taxonomy is presented in Table 4 with
percentages. The first category, “Medical
Knowledge” (39.92%), includes nine skill
items consisting of “Certification”, “Work
Experience”, “Educational Requirements”,

Documentation”, “Patient Document
Requests”, and “Inpatient Rehab Services”.
The second category, “Management Skills”
(29.80%), contains seven skill items
consisting of “Medical Records
Management”, “Performance Management”,

“Compliance  Management”,  “Hospital
Management”, “Documentation
Management”, “ROI Management”, and

“Project Management”. The third category is
“IT Skills” (16.09%) and includes four items
of skills “Information Services”, “Electronic
Recording”, “Medical Data Analytics”, and
“Technological Know-How”. The fourth
category is “Soft Skill” (14.18%) and this
category includes four items of skKills
“Communication Skills”, “Problem Solving”,

“Medical Record Processing”, “Healthcare “Team  Working”, and “Employee
Quality”, “Medical Coding”, “Clinical Engagement”.
Table 4. Taxonomy of the HIM Competencies and Skills
Category Topics (Skills) Rate (%) Total (%0)
Certification 6.39
Work Experience 6.16
Educational Requirements 6.13
Medical Record Processing 5.17
Medical Knowledge Healthcare Quality 4.71 39.92
Medical Coding 3.84
Clinical Documentation 2.77
Patient Document Requests 2.51
Inpatient Rehab Services 2.25
Medical Records Management 7.51
Performance Management 5.85
Compliance Management 5.43
Management Skills Hospital Management 5.16 29.80
Documentation Management 2.99
ROI Management 1.78
Project Management 1.09
Information Services 6.16
. Electronic Recording 4.07
IT Skills . . 16.09
Medical Data Analytics 3.25
Technological Know-How 2.62
Communication Skills 6.87
Soft Skills Problem Sol_ving 3.02 1418
Team Working 2.49
Employee Engagement 1.80
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Our findings highlighted the importance
of competent workforce resources for the
HIM field, involving dynamic work
environments where tasks, paradigms,
technologies, skills and experiences are
constantly changing and evolving.? Our
analysis  revealed the  competencies
demanded for HIM professionals and their
relationships to expertise roles. Our findings
also revealed the competency areas and skill
sets needed in the HIM field in the form of
24 different topics generated by the LDA.
We now discuss these findings in detail.!:2

Our findings highlighted a wide spectrum
of competencies needed in the ever-growing
HIM industry, from communication skills to
management skills, technical knowledge-
domains to information technology (IT)
skills, medical coding to documentation
systems. According to our findings, social
skills are also highly demanded for HIM
professionals. Our findings on soft skills
include the topics of “Communication
Skills”,  “Problem  Solving”,  “Team
Working”, and “Employee Engagement” (see
Table 4).> Among the discovered topics,
“Medical Records Management” (7.51%) is
the top skill, demonstrating how important

medical records management and
documentation are for HIM expertise. The
importance of medical record and
documentation management for HIM has
been emphasized in previous studies. 3*

Another important finding of our study is
that a qualified educational background is
necessary for HIM professionals.?* More
specifically, the topics “Certification”
(6.39%), “Work Experience” (6.16%), and
“Educational Requirements”, (6.13%)
emphasize the necessity of experience and
educational qualifications for HIM expertise.
The total ratio of these three topics is
18.68%, indicating the dominant role of
educational and experiential competencies
among all topics.?

Topics such as “Medical Record
Processing”, “Electronic Recording”, and
“Medical Coding” that we discovered
through our analysis revealed that traditional
medical records are replaced by electronic
health records (EHR) or electronic medical
records (EMR). Based on these findings, we
can say that the HIM field is evolving more
and more towards a management model
focused on electronic data and digital
documentation.®>%

CONCLUSION AND RECOMMENDATIONS

This study is based on a semantic content
analysis of HIM-related job postings using
text mining and probabilistic topic modeling
techniques to identify the competencies,
knowledge domains, and skill sets required
by the HIM industry. This study found that
(1) the expertise roles and skills explored are
also emerging trends and demands in HIM
work environments and qualifications that
HIM professionals must possess; (2) HIM
expertise roles require a broad set of
competencies with an interdisciplinary
background; (3) HIM professions contain
many wide-ranging competencies (24 skills)
consisting of medical, management, IT, and
social skills; and (4) Careers in HIM include

ten expertise roles and 298 job titles. Since
there is no experimental study in this context
in the existing literature, it is anticipated that
this study will contribute significantly to the
HIM communities. This study’s findings can
provide valuable insight into the fundamental
structure and competency requirements of
HIM professions. Our findings can assist
HIM professionals in measuring and
updating their competencies, trainers in
preparing HIM candidates to meet emerging
market demands, and students in planning
their careers. In addition, this study’s
methodology can be used in future studies to
reveal the needs and trends of various
industries.
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