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Introduction

When evaluating the content validity of a clinical outcome 
assessment (COA), it is essential to examine how well the 
measure aligns with the concepts that reflect the patient expe-
rience of the condition in which the measure will be used. In 
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Abstract
Purpose  Mapping or matching the items in a clinical outcome assessment (COA) to concepts that define a condition is a 
common method for evaluating a COA’s concept coverage. The purpose of this research was to address the lack of formal 
guidance for conducting this task by developing a framework for best practices in COA concept mapping and applying it to 
a case study.
Methods  To develop the framework, we examined the literature and created a draft set of best practices which was then 
reviewed by experienced researchers through focus groups before being finalized. To conduct the case study, we extracted 
data from a systematic review of knee osteoarthritis (KO) symptoms and impacts and used the framework to map relevant 
concepts to items in the SF-36v2® Health Survey (SF-36v2).
Results  The framework guides researchers in defining the purpose of and data sources for the mapping, establishing guiding 
principles and decision-making thresholds, and conducting the mapping exercise. The results of the case study demonstrate 
the usefulness of the framework in identifying 27/36 items (75%) in the SF-36v2 that addressed concepts that define KO.
Conclusion  This case study illustrates how the framework for best practices in COA concept mapping may be used, high-
lighting how establishing clear concept definitions and guiding principles and following a structured process throughout 
can help produce consistent, reliable, and reproducible results. The results from this rigorous approach can provide valuable 
evidence to support decisions about the appropriateness of a COA for the intended patient population.

Plain English Summary
In health-related quality of life research, mapping items in a clinical outcome assessment (COA) to concepts that define 
a health condition is one way to evaluate an instrument’s content validity (or, how well the instrument addresses the con-
cepts it intends to measure). Without formal guidance on how to do this mapping, researchers can be inconsistent. This 
article describes the development of a framework for best practices in COA concept mapping. Informed by the literature 
and input from researchers with expertise in COA development and evaluation, the final framework guides researchers 
through the mapping process from start to finish, from helping to define the purpose of the task and identify the data 
sources, to establishing guiding principles and decision-making thresholds, conducting the mapping, and displaying the 
results. A case study—in which items from the SF-36v2® Health Survey were mapped to concepts from a systematic 
review of knee osteoarthritis symptoms and impacts—shows the framework in action, demonstrating how following the 
best practices can lead to consistent results that can support the evaluation of an instrument’s content validity.
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health outcomes research, this assessment occurs after key 
concepts of interest—typically symptoms and impacts on 
daily life—have been identified and defined through litera-
ture review and/or concept elicitation interviews, and before 
evaluating a measure or measures through cognitive debrief-
ing interviews. For this assessment, researchers map the 
concepts of interest to specific items in a measure. Despite 
how often this type of mapping occurs, to date, there has 
been no actionable guidance for determining when and how 
to do this task, nor even consensus on what to call it. Indeed, 
a December 2023 search in the PubMed database found that 
articles describing this task of evaluating the concept cover-
age of a COA used the terms “mapping” [1–7] and in some 
cases, specifically, “concept mapping,” [7] “matching,” [8] 
or “linking.” [8–11] This lack of consistent terminology is 
further complicated by the existence of an unrelated research 
method termed “concept mapping.” [12] Interestingly, this 
unrelated method is defined in the ISOQOL Dictionary of 
Quality of Life and Health Outcomes Measurement [13], 
but the exercise of concept mapping described here is not.

Among the published articles that describe mapping, 
matching, or linking concepts to a COA, the prevailing 
approach [1, 2, 5, 6, 8–10] is to use the guidance from Cieza 
et al. (2005, 2019) [14, 15] which outlines broad rules for 
linking content in health outcomes measures and/or inter-
ventions to the World Health Organization’s International 
Classification of Functioning, Disability and Health (ICF) 
codes. These rules include recommendations to clearly 
identify concepts addressed by each item in a measure as 
well as the purpose for which the measure will be used, 
consider the response options when relevant, and disregard 
recall periods. The rules also provide specific ways to notate 
and organize the mapping results [14]. While this is a help-
ful starting point and can provide a template for the map-
ping process, these rules are specific to working with the 
ICF codes and, thus, require adaptation or supplementation 
when evaluating COAs.

To address the lack of formal, COA-specific guidance 
and consensus around concept mapping as it is used to 
examine the concept coverage of one or more COAs, we 
developed a framework of best practices to standardize and 
document the process and applied it to a case study to dem-
onstrate its use.

Best practices framework

Development

The framework development process was led by a working 
group composed of 3 health outcomes researchers (MO’C, 
LB, MLC) with direct experience with COA-specific 

concept mapping. The working group also solicited input 
throughout the development process from a group of 4 sci-
entific advisors (KJ, MC, MK, LTW), each with 20 or more 
years of relevant experience in qualitative research and/or 
psychometrics.

To develop the framework, the working group conducted 
a targeted review of the published literature to identify the 
different terms used to describe COA-specific concept map-
ping, the different purpose(s) it serves, and the various meth-
odological considerations researchers must consider when 
designing and executing the task. Published literature was 
collected from desk searching as well as database searches 
in PubMed, CINAHL, and SocINDEX. The literature 
yielded just 6 articles after title/abstract screening and full-
text review (see Online Resource 1 for search strings and 
PRISMA diagram). To supplement the information from the 
published literature, the working group also compiled a list 
of methodological considerations derived from their experi-
ence mapping concepts from health-related quality of life 
(HRQoL) studies to items in COAs in more than a dozen 
past research studies.

The working group relied on the findings from the litera-
ture and internal reviews to develop a draft framework of 
best practices, which was shared with and reviewed by two 
focus groups of researchers (n = 4; n = 5) who had experi-
ence conducting mapping themselves or providing oversight 
to studies with a mapping component. The 1-hour focus 
groups were conducted virtually via videoconference and 
facilitated by two members of the working group (MO’C, 
LB; using the same set of pre-established questions for both 
groups) while a third member (MLC) kept detailed notes. 
Focus group participants included researchers with 4–38 
years of experience working in COA and HRQoL research; 
participants were trained in qualitative research (n = 4), 
quantitative research/psychometrics (n = 4), and mixed 
methods (n = 2) (see Online Resource 1 for details). Each 
group included a mix of individuals with different research 
training (e.g., public health, anthropology, epidemiology, 
psychology). All but one participant had first-hand expe-
rience conducting a mapping-style exercise within COA 
research. The focus group participants provided input on the 
draft framework of best practices, examining and debating 
each aspect of the proposed purposes for COA concept map-
ping, and brainstormed a list of potential names for the task.

The working group reconvened to review the meet-
ing notes and discuss updates to the framework. Overall, 
focus group members agreed with the draft framework but 
provided input that helped refine it to reflect a wider set of 
real-world experiences with concept mapping. For exam-
ple, the groups encouraged greater detail on the individual 
steps within the mapping process to make it easier to follow 
regardless of a user’s background knowledge or experience 
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with mapping. The groups also suggested clearly pointing 
out which aspects of the process could be flexible and how 
(e.g., the number of mappers), to aid users in different con-
texts. The results of the focus groups also led to the selec-
tion of a final name for this task (“COA concept mapping”).

Framework overview

We define COA concept mapping as a semi-structured 
methodology for connecting the concepts that define and/
or describe the lived experience of a condition with the con-
tent in one or more COA measures. The framework for best 
practices in COA concept mapping asks researchers 4 key 
questions, the answers to which will help guide the mapping 
process (Fig. 1); these questions help in identifying the pur-
pose and data source(s), and, in turn, the appropriate process 
to use and display for results.

What is the purpose of the exercise?

The purpose determines the goal(s) of the mapping, which is 
typically to either evaluate concept coverage of one or more 
pre-identified COA measures or to create a short form from 
an item bank or longer measure. In both cases, COA concept 
mapping can help to identify whether an existing measure 
needs modifications (or to be paired with other measures) to 
make it better align with the concepts that define the condi-
tion of interest.

What are the data sources?

Data sources can differ, ranging from literature review find-
ings and/or results from concept elicitation interviews or 
focus groups, to data from online platforms, health records, 
or established lists of health domains, such as ICF codes. 
The list of concepts derived from the data should also be 
considered at this point: a clear definition for each concept 
is essential to ensure that each member of a study team has 
a shared understanding of the concepts that will be used in 
the mapping, and to allow for reproducibility. This step mir-
rors the first rule for linking to ICF codes from Cieza et 
al. (2005), which stresses that “before one links meaningful 
concepts to the ICF categories, one should have acquired 
good knowledge of the conceptual and taxonomical funda-
ments of the ICF, as well as of the chapters, domains, and 
categories of the detailed classification, including defini-
tions.” [14].

What process should be followed?

While the specific steps taken to complete the mapping 
may differ depending on the purpose and data sources of 
a study, the overall process remains the same. The pro-
cess starts with establishing guiding principles, including 
language and wording preferences (e.g., a focus on spe-
cific terms), and thresholds for decision making. Guiding 
principles act as criteria for how connections between 
concepts and COA items are made. Such principles may 

Fig. 1  Framework for best practices in COA concept mapping
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Case Study: mapping concepts in knee 
osteoarthritis to the SF-36v2

Methods

To demonstrate the use of the framework with open-access 
materials (rather than confidential individual interview tran-
scripts, which are often used in such endeavors), we mapped 
concepts from a systematic review of knee osteoarthritis 
(KO) symptoms and impacts by Wallis et al. (2019) [16] 
to items in the SF-36v2 Health Survey® (SF-36v2). The 
Wallis et al. (2019) review was selected as the case study 
condition based on the article’s well-described methods and 
ample patient descriptions of the experience of KO (which 
are compiled based on the results of multiple studies). The 
SF-36v2 is a widely used 36-item patient-reported outcome 
(PRO) measure that captures insights into patient health 
across 8 domains, including physical functioning, mental 
health, physical and emotional roles, social functioning, 
bodily pain, and vitality [17]. 

We extracted concepts from the systematic review to 
describe the patient experience of KO, namely, the various 
aspects of daily life affected by the condition. Definitions 
(based on details in the review) included an overall descrip-
tion and, where relevant, details on different facets of the 
concept. For example, the definition for the impact on phys-
ical health included challenges with general function and 
movement (e.g., walking), but also on activities of daily liv-
ing (e.g., eating, bathing, dressing) and instrumental activi-
ties of daily living (e.g., cleaning, cooking, and driving). 
The concepts were prioritized according to the number of 
studies in which they were identified.

Following the framework, we defined the purpose of the 
mapping, described the data source, established guiding 
principles and decision-making thresholds, mapped items 
in the SF-36v2 to concepts in KO, and held two consen-
sus meetings to confirm the results with the full study team 
before finalizing the results (Fig. 2).

Identifying the purpose and data source

The purpose of this exercise was to evaluate the concept 
coverage of the SF-36v2 in relation to KO. The key con-
cepts that defined KO included impacts on physical, social, 
and emotional functioning, role participation, and pain.

Establishing guiding principles and thresholds for 
decision making

The study-specific principles included: considering the lan-
guage of the item to ensure it aligned with or mirrored the 
definition of the concept and considering the domain of the 

focus on particular facets of a concept, study-specific 
need (e.g., will this be used in a clinical trial that requires 
the measurement of a particular subset of concepts?), 
population need (e.g., is it important that items be written 
or constructed in a certain way to maximize comprehen-
sibility?), or the overall purpose of the task, in addition to 
item language and/or wording choice. Decision-making 
thresholds contribute towards reaching consensus, a key 
aspect of the framework approach. Before executing the 
mapping, all study team members should be well-trained 
on its purpose, the definitions for the concepts of interest 
(derived from the data source), and the pre-established 
guiding principles and thresholds.

Execution involves mapping, i.e., matching or link-
ing, the clearly defined concepts of interest to individual 
items or domains in a measure, which can be followed 
by mapping items or domains back onto concepts as a 
cross-check (or vice versa, mapping items or domains 
to concepts and then concepts to items or domains as a 
check). Items can be categorized as matching a concept, 
not matching a concept, or in need of further discussion; 
the third option may be useful when an item could be 
interpreted in more than one way.

Whenever possible, two or more study team mem-
bers should conduct the initial mapping independently; 
those results should then be compared to identify areas of 
convergence and divergence and to discuss and resolve 
any differences. If resources do not allow for multiple 
team members to map independently, it is recommended 
that the initial mapping results be reviewed by another 
researcher familiar with the work to validate the mapping 
results. Full study team discussion should follow and can 
often be the last step in the process; however, depending 
on the study, there may be an opportunity for additional 
review from a study sponsor, outside expert, measure 
developer, or other well-informed resource. If another 
reviewer is added, the process of reviewing, discussing, 
and confirming the results should be repeated until the 
full team comes to consensus on the final results.

How should results be displayed?

Results should be displayed in a way that aligns with the 
purpose of the mapping, best suits the data, and effec-
tively communicates the findings to the target audience. 
For example, tables, graphs, or figures may be used to 
show how concepts are addressed by specific items, or 
by different COA measures (see Online Resource 2 for 
examples).
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Results

The independent mapping results showed consensus across 
all three mappers for 67% (24/36) of the items in the SF-
36v2. All three mappers agreed that 22 items each clearly 
addressed at least one concept extracted from the literature 
and therefore did not require further discussion; all three 
agreed that 2 items required further discussion. The remain-
ing 12 items were deemed relevant by one or two of the 
mappers, but not all three, and therefore required discus-
sion. For example, for 2 items, all three mappers agreed on 
relevance to one concept, while one mapper considered a 
second concept also potentially relevant.

The first consensus meeting resulted in the 14 items in 
need of discussion being recategorized: 5 were classified as 
relevant, while the remaining 9 were classified as not rel-
evant (Table 1). Next, the full study team met to review the 
results. All team members agreed with the decisions made 
by the three independent mappers. The final set of results 
showed that 27/36 items (75%) addressed the concepts 
extracted from the literature: 10 items were relevant to the 
physical impacts, 2 to the social impacts, 6 to the emotional 
impacts, 7 to role participation, and 2 to pain. The 6 general 
health items and 3 vitality items did not map to any specific 
concepts related to KO.

SF-36v2 an item belonged. Consensus, to be determined 
following the independent mapping results, was defined as 
agreement among all three mappers whether each item was 
relevant (i.e., that the item addressed the concept). Items that 
were deemed relevant/not relevant by 2/3 mappers required 
discussion to come to consensus.

Mapping and consensus meetings

The study team reviewed the definitions thoroughly to 
ensure familiarity with each concept. Three team members 
(MO’C, LB, MLC) independently mapped the concepts to 
items in the SF-36v2. Using a shared Microsoft (MS) Excel 
template, the mappers categorized each item within each 
concept as “yes” (matches concept definition, is relevant), 
“no” (does not match the definition, is not relevant), and 
“requires discussion” (might match the definition, discus-
sion needed to determine the relevance). The results of the 
independent mappings were compiled into a single MS 
Excel worksheet that clearly displayed where the three 
mappers converged and diverged. The same three members 
of the study team reviewed the compiled results and dis-
cussed and resolved discrepancies where possible. Next the 
full study team reviewed and discussed the updated map-
ping results, again resolving any disagreements to come to 
consensus on all items. The final results were compiled into 
a table.

Fig. 2  Framework for best practices in COA concept mapping: mapping KO to the SF-36v2
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the usefulness of the relevant items against the 9 general 
health and vitality items that were not related to key con-
cepts (e.g., would those 9 items be burdensome for patients 
and researchers to complete or analyze? Do those items pro-
vide other useful information? And if irrelevant items were 
to be dropped, how would such a change impact the ability 
to score the measure?). The comprehensiveness of the SF-
36v2’s content coverage and minimal waste (i.e., items that 
are not directly mapped to concepts) suggests that in the 
case of KO, the SF-36v2 is worth pursuing for additional 
content validation in this condition. It is also important to 
note that the SF-36v2 lacks attribution to a specific disease, 
so, while useful, a disease-specific instrument would likely 
demonstrate even stronger mapping results.

This case study demonstrates just one use of the frame-
work for COA concept mapping. Because COA concept 
mapping can be performed for different purposes, and use a 
variety of data sources, the process can differ slightly each 
time. Thus, the framework has both structure and flexibil-
ity: the structure allows for standardization and continuity 
(supporting reproducibility), and the flexibility allows for 
its use across studies, regardless of purpose, data source, or 
even study resources/limitations. In the case study presented 

Discussion/Conclusion

The results of COA concept mapping are valuable for com-
paring measures, identifying gaps in concept coverage (both 
within and among measures), and making decisions as to 
which COA(s) are most appropriate for a particular context 
of use. Each of these benefits is a key step in the process of 
evaluating the content validity of a COA and developing a 
COA measurement strategy. The results from COA concept 
mapping can help researchers determine whether a mea-
sure is worth further investigation through patient cognitive 
interviews by generating objective data on how thoroughly 
it addresses the key concepts and the balance of relevant 
versus nonrelevant items.

The case study above provides a useful example of how 
these results can help with decision making. In terms of 
concepts, the results show that the SF-36v2 addresses all 
of the domains of the key concepts related to KO; if key 
concepts were missing, a second measure might be needed 
to fill those gaps. In terms of items, the results show that 
75% of the items in the SF-36v2 are relevant to KO; but 
when deciding whether this is an appropriate measure to 
pursue for a KO-specific study, it is important to balance 

Table 1  Final concept mapping results
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be achieved by establishing clear concept definitions and 
guiding principles before mapping and following a struc-
tured process throughout.
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