
What Competencies are Necessary 
for HEOR Professionals? 
An Update on the ISPOR 
Competency Framework

James Murray, PhD
Eberechukwu Onukwugha, PhD
Tsung-Ying Lee, BPharm, MClinPharm
Laura T. Pizzi, PharmD, MPH
Tuesday November 30, 2021 @ 12:30-1:30pm CET



Objectives of this Session

1. Explain the collaborative process used by the ISPOR 
Institutional Council and Faculty Advisor Council to 
identify and validate the Framework

2. Identify what competencies matter most in six 
common HEOR job types based on results from 
survey findings

3. Share ongoing efforts to systematically define the 
topical content within each competency, with 2021 
efforts focusing on the statistical methods 
competency.
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Brief History of the ISPOR Competency 
Framework Initiative 

• Initiated in 2016
• Idea originated with the Institutional Council
• Faculty Advisor Council engaged soon thereafter
• Published in 2020 in Value in Health
• Led to development of the US Healthcare Payers 

short course (brought HTA Council in as third 
collaborator)

• Now working on expanding the detail in the 
Statistical and Research Methods competency

Open Access article available here: 
https://www.sciencedirect.com/science/article/pii/S1098301520321240
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Relevance of the Competency Framework 
to ISPOR’s Mission

• Mission: To promote health economics and 
outcomes research excellence to improve decision 
making for health globally

• Competency Framework promotes 
research excellence by outlining the 
knowledge and skills necessary to 
conduct and report health economics and 
outcomes research

• Competency Framework promotes 
improved decision making by specifying 
that an understanding of the healthcare 
system, health technology assessment, 
and HEOR communication are necessary 
for professionals in our field
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Connecting the Dots: How the Competency Framework 
Relates to other ISPOR Initiatives

• Education Programs
• Content Strategy
• Councils: 

• Institutional Council
• Faculty Advisor Council
• HTA Council
• Patient Council

• Student Network
• Career Center

5



Background1



ISPOR HEOR Competencies Framework™

Scope, Phases, and Timeline

Phase I Phase II Phase III 
& Beyond

Competencies 
Inventory (CI)

Identify and codify a 
super-set* of key 
competencies 
needed by HEOR 
professionals for 
success in the field

Competency Gaps

Assess the 
Importance of the 
CI to the HEOR field 
as well as their 
Relevance to HEOR 
roles

Training/Education Gaps
• Topics within 

Competencies
• Match HEOR roles to 

competencies
• Identify professional 

development and 
training/education gaps

2016-2017 2018 Late 2018 and beyond

We are here!
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ISPOR 2018 Competency Surveys

• Three surveys were conducted to understand the importance & 
relevance of the ISPOR Competencies to the general members as well as 
the coverage that the competency is covered within HEOR-related 
degree programs. 

• General Member Survey - Assess the importance and relevance of all 41 
competencies by job type and work setting 

• Academic Member (Faculty) Survey – Assess how the competencies are 
currently covered within academic programs

• Academic (Student Member) Survey – Assess how the students are 
currently exposed to the competencies within their curriculum.
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ISPOR 2018 Competency Surveys
General Member Survey

We targeted all ISPOR members excluding Academics and Students. 

Goal was to validate the competencies by 

• Importance is how necessary it is to have a competency 
within the overall HEOR discipline. Importance was rated by a 
5 point scale where only “Important” or “Critically important” 
responses were counted.

• Relevance of each competency to the specific HEOR role held 
by the respondent. Relevance was rated by a 5 point scale for 
how relevant the competency is to a respondent’s current 
role. Again, only “Very Relevant” and “Relevant” response were 
counted.

The survey was completed in August 2018.  We had 493 responses from a 
potential pool of ~11,000 ISPOR members (response rate = ~4%)
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General Member Survey Results
Importance and Relevance of the Competency Categories/Domains

* The average proportions would be >95% if we included “Somewhat important” or “Somewhat relevant” (3)
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General Member Survey Results
Self-declared role of the respondents

Frequency by Job Type (N=493)

Job Type N % Job Type N %
HEOR Generalist (health economics and health 
outcomes research) 145 29% Epidemiologist 10 2%

Health Economist 87 18% Non-HEOR Therapeutic Area role (e.g. 
product team) 10 2%

HEOR Management or Administration 41 8% Outcomes or Medical Liaison (field-based 
outcomes customer support) 6 1%

Health Technology Assessment 40 8% Consultant 5 1%
Real World Evidence and Observational Study 
Specialist 35 7% Communications/Medical Writing 5 1%

Patient Reported Outcome/Clinical Outcomes 
Assessment 28 6% Clinical Trialist 4 1%

Pricing, Access and Reimbursement 22 4% Patient Representative 3 1%
Health Policy 18 4% Medical Affairs 2 0%
Statistician or Statistical Analyst 16 3% HEOR Education Specialist 2 0%
Practicing Physician, Nurse, Pharmacist, or other 
Clinician 11 2% Other 3 1%
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Relevant Competencies within 
each Role

2



Key to Next Slides

• We will review the most relevant competencies for each of the six 
career tracks.

• The competencies are listed in order based on the most to least 
relevant competencies. The Top 10 are presented in RED.

• The formal requirements for each Specialty are not officially set. A 
cutoff >= 70% relevance was used to assess which competencies 
were considered most relevant for a career track.

• “Softer” skills are italicized for easier identification.
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HEOR Generalist
(Competency - % Relevance Score)

1. Teamwork (Dynamics, etc.) 96%
2. Business acumen 94%
3. Presentation Skills 92%
4. Observational Studies (RWE) 91%
5. Pricing, Access, and Reimbursement 90%
6. Scientific Medical Writing 89%
7. Burden of Illness Analysis 89%
8. Executive Communications 88%
9. Orientation Towards Solutions 86%
10. Retrospective Data Studies 85%
11. Health Economic Modeling 84%
12. Statistics and Analytics 80%

13. HTA Evidence Requirements 80%
14. Economic Analysis in RCTs 79%
15. Customer Interactions 77%
16. Epidemiology 77%
17. Product Dossier 77%
18. Health System Expertise 75%
19. Career Development -Industry, 74%
20. Systematic Literature Reviews 73%
21. Assessment of Vendors 73%
22. Meta-analysis & Indirect Comparison 71%
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Health Economist
(Competency - % Relevance Score)

1. Health Economic Modeling 92%
2. HTA Evidence Requirements 90%
3. Business acumen 89%
4. Presentation Skills 89%
5. Executive Communications 89%
6. Scientific Medical Writing 86%
7. Teamwork Skills 86%
8. HTA Evidence Requirements 84%
9. Burden of Illness Analysis 84%
10. Statistics and Analytics 82%

11. Systematic Literature Rev 80%
12. Economic Analysis in RCTs 79%
13. Decision Analysis 79%
14. Orientation Toward Solutions 79%
15. Epidemiology 76%
16. Observational Studies (RWE) 75%
17. Meta-analysis & Indirect Comparison 74%
18. Health System Expertise 72%
19. Retrospective Data Studies 71%
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Relevant Health Technology Assessment
(Competency - % Relevance Score)

1. HTA Evidence Requirements 98%
2. Executive Communications 95%
3. Health Economic Modeling 93%

4. Business acumen 90%
5. Teamwork skills 90%

6. Pricing, Access & Reimbursement 88%
7. Presentation Skills 88%
8. Orientation Towards Solutions 85%

9. Scientific Medical Writing 83%
10. Systematic Literature Reviews 83%

11. Burden of Illness Analysis 80%

12. Economic Anal. in Clinical Trials 80%
13. Observational Studies (RWE) 80%
14. Meta-analysis and Indirect Comp. 78%

15. Statistics and Analytics 78%
16. Career Development –Industry 77%

17. Product Dossier (Global & Local) 75%
18. Epidemiology, Pharmacoepidemiology 75%
19. Health Policy & External Envi. 73%

20. Health System Expertise 73%
21. Decision Analysis 72%
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Real World Evidence and Observational Study Specialist Competencies
(Competency - % Relevance Score)

1. Observational Studies (Real-World Evidence) 97%
2. Business acumen 94%
3. Teamwork - Team Dynamics and Relationships 94%
4. Retrospective Claims Database Studies 94%
5. Presentation Development and Delivery 89%
6. Patient Registries 89%
7. Orientation Towards Solutions and Success 83%
8. Epidemiology, Pharmacoepidemiology Studies 80%
9. Assessment and Management of Vendors 74%
10. Scientific Medical Writing 74%

11. Executive Communications 74%
12. Statistics and Analytics 74%
13. Business Operations, Including  Planning Process 71%
14. Career Development –Industry 71%
15. Systematic Literature Reviews 71%
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Clinical Outcomes Assessment
(Competency - % Relevance Score)

1. Patient-Reported Outcomes (PRO) Development, 
Psychometrics 100%

2. Presentation Development and Delivery 96%
3. Teamwork - Team Dynamics and Relationships 96%
4. Scientific Medical Writing 89%
5. Bioethics, Human Subjects Rights & Protection 86%
6. Qualitative Research 85%
7. Business acumen 82%
8. Orientation Towards Solutions and Success 82%

9. Regulatory Activity & Review 82%
10. Statistics and Analytics 81%
11. Executive Communications 79%
12. Utility and Quality of Life Studies 79%
13. Clinical Trial Design and Implementation 71%
14. Customer Interactions and Relationships 70%
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HEOR Management
(Competency - % Relevance Score)

1. Orientation Towards Success 100%
2. Business acumen 98%
3. Executive Communications 98%

4. Teamwork (dynamics, etc.) 98%
5. Presentation Skills 95%

6. Customer Interactions 93%
7. Pricing, Access, & Reimbursement 90%
8. Health Economic Modeling 88%

9. HTA Evidence Requirements 88%
10. Health System Expertise 87%

11. RWE & Observational Studies 85%
12. Career Development-Industry 82%

13. Business Operations 80%
14. Scientific Medical Writing 78%
15. Burden of Illness Analysis 78%

16. Retrospective Data Studies 78%
17. Statistics and Analytics 78%

18. Clinical & Medical Expertise 75%
19. Epidemiology 75%
20. Utility and QOL Studies 75%

21. Meta-analysis & Ind. Comp. 73%
22. Assssmnt/Mngmntof Vendors 70%
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Competencies are not equally relevant across Roles

Competency
(% scored as Very or Critically Relevant)

HTA Health
Econ (9)

RWE PROs 
COA (7)

HEOR 
Gnrlst

HEOR 
Mgmt

Assessment and Management of Vendors * * 74% * 73% 70%
Burden of Illness Analysis 80% 84% * * 89% 78%
Business acumen 90% 89% 94% 82% 94% 98%
Customer Interactions and Relationships * * * 70% 77% 93%
Epidemiology, Including Pharmacoepidemiology Studies 75% 76% 80% * 77% 75%
Executive Communications 95% 89% 74% 79% 88% 98%
Health Economic Modeling 93% 92% * * 84% 88%
Health System Expertise (Regional and Affiliate Level) at the Payer 
Level

73% 72% * * 75% 87%

Health Technology Assessment (HTA) 98% 90% * * 80% 88%
Orientation Towards Solutions and Success 85% 79% 83% 82% 76% 100%
Patient Registries, Including Risk Evaluation Monitoring Studies * * 89% * * *
Presentation Development and Delivery 88% 89% 89% * 92% 95%
Pricing Reimbursement and Access 88% 84% * 96% 90% 90%
Patient Reported Outcomes * * * 100% * *
Prospective and Retrospective Observational Studies (Real-World 
Evidence) 

80% 75% 94% * 91% 85%

Retrospective Claims Database Studies * 71% 94% * 85% 78%
Scientific Medical Writing 83% 86% 74% 89% 89% 78%
Statistics and Analytics 78% 82% 74% 81% 80% *
Systematic Literature Reviews 83% 80% 71% * 73% *
Teamwork - Team Dynamics and Relationships 90% 86% 94% 96% 96% 98%
Utility and Quality of Life Studies * * * 79% * *

Competencies in the 
“Top 10” for a Role 
are marked in Red

Softer Skills are in 
Italics and highlighted 
in Yellow

* = Competencies 
that were less than 
70% relevant for that 
career track.



Methodological and Statistical 
Research:
Statistics and Analytics
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Statistics and analytics competency: 
General Member Survey

• Importanceis how necessary it is to have a competency within the overall 
HEOR discipline. Importance was rated by a 5-point scale where only 
“Important” or “Critically important” responses were counted.

• Relevanceof each competency to the specific HEOR role held by the 
respondent. Relevance was rated by a 5-point scale for how relevant the 
competency is to a respondent’s current role. Again, only “Very Relevant” 
and “Relevant” response were counted.
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Statistics and analytics competency –
General Member Survey

• ‘Statistics and Analytics’ was listed as a ‘Top 10’ competency by Importance

• 93% of respondents to the general member survey identified this 
competency as “Important”

• 76% of respondents identified this competency as “Relevant”
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Statistics and analytics competency –
Relevance

• Variation across HEOR job types

• Summary results: % (ranking)
• Health economist: 82% (#10)
• Clinical outcomes assessment: 81% (#10)
• RWE and observational study specialist: 74% (#10)
• HEOR generalist: 80% (#12)
• HTA practitioners: 78% (#15)
• HEOR management: 78% (#16)
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Statistics and analytics competency –
Faculty Survey

• ‘Statistics and Analytics’ was covered in multiple ways: % (range)
• Course work: 84% (47%-84%) 
• Research experience: 43% (19%-47%)
• Advisement and mentorship: 29% (13%-47%)

• The coverage of this competency aligned with the Important ranking 
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Team members

• Research team: 
• Eberechukwu Onukwugha, PhD, Associate Professor, University of Maryland
• Laura Pizzi, PharmD, Associate Chief Science Officer, ISPOR
• James Murray PhD, Research Fellow, Eli Lilly and Company
• Tsung-Ying Lee, PhD student, University of Maryland
• Adaeze Amaefule, PharmD student , University of Maryland

• Advisors:
• Doug Faries, PhD
• Helene Karcher, PhD
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Statistics and Analytics: Subtopics

• Study design
• Regression models
• ETL: Extract, Transform, Load
• Data
• Statistical inference
• Cluster analysis/ML/AI methods
• Prediction models
• Statistical programs
• Emerging interfaces
• Risk-adjustment methods



Statistics and Analytics: Project objectives

• Develop topic areas to guide curriculum development

• Identify professional development, training, and educational resources 
using published literature, online training materials, and video content.

• Characterize gaps in professional development, training, and 
educational resources
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Process

Phase I

Published literature
Targeted review
Data extraction
More details to be 
provided shortly

Phase II

ISPOR Short Courses
Data extraction
N=16

Phase III

ISPOR Webinars
Will focus on the 
Methodological –
Statistical Webinars
Data extraction
N=35
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Process Overview and Project 
Status: 
Published Literature Review

4
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Workflow for Published Literature Review
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Topic identification Defining keywords Defining search string Search string 
refinement

Search execution on 
PubMed and Embase

Import search results 
into Zotero

Download and link 
PDFs on Zotero

Import references and 
bulk upload PDFs onto 
Covidence

Abstract and title 
screening on 
Covidence

Full-text screening on 
Covidence

Data extraction using a 
self-defined data 
collection template on 
Covidence

Export extracted data 
as an excel file
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Search Process for Published Literature Review

• A literature review was initiated in PubMed and Embase on Aug 24, 2021

• Search between 2000-2020

• Apply criteria of ‘Humans’ and ‘English’

• Search from selected journals

• Use the Medical Subject Heading (MeSH) search terms: ‘methods’, ‘statistics as 

topic/methods’, ‘statistics as topic’, or ‘methods/statistics and numerical data’

• Search titles and abstracts for the combinations of identified topic keywords



34

Selected Journals

• Value in Health

• PharmacoEconomics

• American Journal of Epidemiology

• Health Services Research

• Medical Decision Making

• Pharmacoepidemiology and Drug Safety

• Health Services Outcomes Research Methodology

• International Journal of Technology Assessment in Health Care



35

Search Terms for Title and Title/Abstract

• Title/Abstract

• Study design observational 
research

• Regression
• Statistical inference
• Machine learning
• Artificial intelligence
• Prediction
• Statistical programs
• Risk adjustment

• Survival
• Mixed model
• Marginal structural model
• Count model
• Propensity score
• Disease risk score
• Instrumental variable
• Confounding
• Bias

• Specification
• Repeated measures
• Missing data
• Imputation
• Simulation
• Calibration
• Extrapolation
• Data visualization
• Bayes

• Title

• Tutorial / Primer / Introduction / Guide / State of the Art
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Search Results for Published Literature Review

109 studies screened
(83 PubMed + 77 Embase) 80 studies irrelevant

29 full-text studies assessed for eligibility
9 studies excluded

7 Belong in other 
competencies
2 Applied paper but not 
focusing on method

20 studies included

160 studies imported for screening 51 duplicates removed
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Data Extraction usingCovidence



Discussion5
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Audience discussion

• Within the 'Statistics and Analytics' domain, what types of 
training resources:

• have you used in your work?

• would be useful to you in your work?

• What would be the next competency category to 
address?
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Appendix. Search strings used (PubMed)
2000/01/01:2020/12/31[Date -Publication] AND"english"[Language] AND"humans"[Filter] AND("Value in Health the journal of the 

international society forpharmacoeconomicsand outcomes research"[Journal] OR "PharmacoEconomics"[Journal] OR "American Journal 

of Epidemiology"[Journal] OR "Health Services Research"[Journal] OR "Medical Decision Making an international journal of the society for 

medical decision making"[Journal] OR "Pharmacoepidemiology and Drug Safety"[Journal]OR"Health Services Outcomes Research 

Methodology"[Journal] OR"IntJTechnolAssessHealthCare"[Journal])

AND("tutorial"[Title] OR "primer"[Title] OR "introduction"[Title] OR "guide"[Title] OR "state of the art"[Title])

AND("study design observational research"[Title/Abstract] OR "regression"[Title/Abstract] OR "statistical inference"[Title/Abstract] OR 

"machine learning"[Title/Abstract] OR "artificial intelligence"[Title/Abstract] OR "prediction"[Title/Abstract] OR "statistical 

programs"[Title/Abstract] OR "risk adjustment"[Title/Abstract] OR "survival"[Title/Abstract] OR "mixed model"[Title/Abstract]OR"marginal 

structural model"[Title/Abstract] OR "count model"[Title/Abstract] OR "propensity score"[Title/Abstract] OR "disease risk score"[Title/Abstract] 

OR "instrumental variable"[Title/Abstract] OR "confounding"[Title/Abstract] OR "bias"[Title/Abstract] OR "specification"[Title/Abstract] OR 

"repeated measures"[Title/Abstract] OR "missing data"[Title/Abstract] OR "imputation"[Title/Abstract] OR "simulation"[Title/Abstract] OR 

"calibration"[Title/Abstract] OR "extrapolation"[Title/Abstract] OR "data visualization"[Title/Abstract] OR "Bayes"[Title/Abstract] OR 

"methods"[MeSHTerms] OR "statistics as topic/methods"[MeSHTerms] OR "statistics as topic"[MeSHTerms] OR "methods/statistics and 

numerical data"[MeSHTerms])
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Appendix. Search strings used (Embase)
[2000-2020]/py AND[english]/lim AND[humans]/lim AND([article]/limOR [article in press]/limOR [editorial]/limOR 

[review]/lim) AND(‘Value inHealth'/jtORPharmacoEconomics/jtOR‘American Journal of Epidemiology’/jtOR‘Health 
Services Research’/jtOR‘Medical DecisionMaking:an international journal of the society for medical decision 

making’/jtOR‘Pharmacoepidemiology and Drug Safety’/jtOR‘Health ServicesandOutcomes Research 
Methodology’/jtOR‘International Journal of Technology Assessment in Health Care'/jt)

AND(‘tutorial’:tiOR ‘primer’:tiOR ‘introduction’:tiOR ‘guide’:tiOR ‘state of the art’:ti) 
AND('study design observational research':ti,abOR ‘regression’:ti,abOR 'statistical inference':ti,abOR 'machine 

learning':ti,abOR 'artificial intelligence':ti,abOR ‘prediction’:ti,abOR 'statistical programs':ti,abOR 'risk adjustment':ti,ab
OR ‘survival’:ti,abOR 'mixed model':ti,abOR 'marginal structural model':ti,abOR 'count model':ti,abOR 'propensity 

score':ti,abOR 'disease risk score':ti,abOR 'instrumental variable':ti,abOR ‘confounding’:ti,abOR ‘bias’:ti,abOR 
‘specification’:ti,abOR 'repeated measures':ti,abOR 'missing data':ti,abOR ‘imputation’:ti,abOR ‘simulation’:ti,abOR 

‘calibration’:ti,abOR ‘extrapolation’:ti,abOR 'data visualization':ti,abOR ‘Bayes’:ti,abOR 'methodology'/exp OR 
'methodological studies'/exp OR 'statistical concepts'/exp OR 'statistics'/exp) 
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