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Abstract

Quality measurement has been evolving to become more patient-focused and more meaningful
in supporting quality improvement. Recent advancements in digital data and measurement
standards have made this evolution possible, but this move to digital measurement presents
several challenges despite its many benefits. Digital quality measures (dQMs) substantially
reduce the computational burden of generating “quality” knowledge and improve the reliability
of the measure scores they generate, however they rely on a very specific presentation of the
electronic data to achieve the aforementioned benefits. Newer dQMs based on patient-
reported outcomes (PROs) measured using patient-reported outcome measures (PROMs) have
been gaining attention as they generate valuable insight into a person’s perception of their own
health status. Reliably capturing these insights is challenging however, as the information does
not often exist in a format that can be processed by a dQM. This lack of standardization has
resulted in the formation of clinical data repositories (CDRs) for the explicit purpose of
extracting, transforming, and loading (ETL) PROM data from patients’ medical records into a
format that can support digital quality measurement.

These ETL processes are subject to rigorous evaluation to ensure that, as the information is
being transformed, the integrity of the original information is being preserved. These
evaluations inform decisions regarding data fitness for the specific purpose of using the data to
measure quality of care. These “fit for purpose” decisions are not guided by a uniform set of
expectations or requirements to assure consistency in decision-making, rather they frequently
rely upon a variety of statistical and operational test results that can often present seemingly

inconsistent information that requires substantial expertise to interpret and reconcile. A



uniform, well-defined list of data quality concepts pertinent to using patient-reported outcome
measures for the purpose of quality measurement would provide much needed guidance and
enhance the consistency and reliability of data fitness decision-making.

This research confirmed the scarcity of access to effective guidance for assessing fitness of
PROM data and that there is a desire for a standard PROM-based data quality assessment (DQA)

model to support decision making.
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Chapter 1: Assessing Data Fitness Parameters for Patient Reported Outcome
Performance Measurement (PRO-PM) Data.

Abstract

Introduction

Newer digital quality measures (dQMs) based on patient-reported outcomes (PROs) measured
using patient-reported outcome measures (PROMs) have been gaining attention as they
generate valuable insight into a person’s perception of their own health status. Reliably
capturing these insights is challenging however, as the information is often not captured or
stored in a standardized format compatible with the dQM technical specification. This lack of
standardization has led to the formation of clinical data repositories established for the explicit
purpose of extracting, transforming, and loading (ETL) PROM data into a format that can
support digital quality measurement.

Data fitness is a specific construct of data quality where the determination of appropriateness
for a dataset’s use is ultimately declared by the person (data consumer) responsible for making
decisions about whether a dataset is adequate for its intended purpose.! The importance of the
data consumer’s perspective and their specific expectations for patient-reported outcome
measure (PROM) data quality have not yet been well delineated, resulting in sluggish adoption
of PROM based dQM:s. This study’s objectives were to identify relevant existing data quality
assessment (DQA) frameworks and describe data consumer expectations when assessing the
sufficiency of PROM data for performance measurement.

Methods

Observations from informed stakeholders were integrated with information derived from a

scan of the available literature on DQA frameworks. First, an environmental scan was



conducted to identify potentially relevant data quality frameworks and then 24 semi-structured
key informant interviews were conducted to document perspectives of those responsible for
making data quality decisions in the field.

Results

The environmental scan yielded a total of 631 references of which 134 were found to be
relevant to both data quality and PROMs. Key informants highlighted the importance of
context, specifically around the mode of data collection, the environment (or scenario) in which
it was collected and the persistence of all this contextual information through to the person
evaluating the data’s fitness for purpose. The interviews also highlighted the notion of “trust”
as a central factor in assessing data quality and reinforced the need to define context-specific
parameters for evaluators such that they could uniformly feel confident about a dataset’s use in
performance measurement. When questioned about objectives for determining data quality,
respondents expressed common experiences with inconsistencies in data completeness,
frequent missingness of key variables and implausibility of variables outside normative clinical
expectations, although when pressed on the existence of authoritative sources for data fitness
evaluation that might enhance their decision making; none were able to point to a specific
external source of information that supported their own intuitive data quality assessment
practices.

Conclusion

PROM data fitness assessment, from the perspective of a data fitness evaluation for quality
measurement, must include a thorough appraisal of contextual and provenance information. At

the contextual level, the types of information that govern the plausibility of PROM data are



contained wholly within the evaluator’s intuitive understanding of what is most explanatory for
each intended use. Evaluators of data fitness frequently do not have the requisite contextual
basis to enable a judgement on a particular dataset, rendering the data useless despite its

potential to inform care quality.



Background:

A standardized data quality assessment (DQA) model that assures the consistency and
completeness of patient reported outcome measure (PROM) data is indispensable for assessing
healthcare quality. The importance of the evaluator’s perspective and their specific
expectations for PROM data quality has not yet been well delineated, resulting in sluggish
adoption of PROM-based dQMs. To standardize data quality, those intrinsic values considered
by decision makers to be the “gold standard” must first be empirically defined. A pragmatic
model providing information needed by evaluators assessing PROM data fitness for
performance measurement has yet to be constructed. This research describes decision makers’
expectations for assessing sufficiency of electronic PROM data, specifically those parameters
required to achieve an understanding that it is satisfactory for use in performance
measurement programs. Answering the question: Within the context of PROMs, what
attributes and degree of conformance are required to decide that PROM data are satisfactory
for quality measurement purposes?

Evidence suggests that PROM tools used in the primary care setting may accurately identify
depressed individuals whose timely intervention can improve depression-related outcomes.?
Regular use of standard PROM instruments to collect patient-reported outcomes could enable
care teams to assess patient symptoms, functioning, and well-being. Electronic clinical datasets
offer many opportunities for assessing a variety of patient outcomes, however measuring
quality of care using PROMs is particularly reliant on a series of processes that transform the
data to a format useable by a digital quality measure (dQM). The process of extracting,

transforming and loading (ETL) PROM data from its original form to a standard format that can



support digital quality measurement requires a pragmatic model to guide the evaluation of the
data’s accuracy and relevance throughout the entire transformation process. Standardized
clinical data are those data which have undergone a process by which it is transformed into a
format that can be processed or shared electronically between systems of care.?* Standard
clinical data is that which is stored using common interoperability definitions using preferred
terminologies (codes) that represent the stored knowledge in a manner that can be used for
clinical decision making.> A patient reported outcome (PRO) is a report of a person’s health that
is documented directly as it was reported by them without any interpretation of the person’s
response by a member of the care team.® Patient reported outcome measures (PROMs) are the
standardized instruments used to collect PROs generally through the administration of self-
report questionnaires.® If outcomes such as symptoms, functional status, or well-being are
documented based on the report of a caregiver or health professional, they are not considered
PROs, but observer-reported outcomes or clinician-reported outcomes, respectively. There are
many modalities for administering PROMs including paper questionnaires, web-based
applications (web apps) or by the patient directly entering responses into their electronic
medical record form. Variation in PROM administration practices lead to the data being
documented in the patient’s record in multiple formats and locations. The typically non-
standard nature of PROM data in electronic health records requiring multiple transformations
presents a considerable barrier to broad implementation of PROM-based performance
measures.

A major focus of many DQA models resides at the structural, or data element level. These

models primarily address the process of defining data quality through a comprehensive process



of flagging inconsistencies in the structure at each data point then dichotomously categorizing
as meeting/not meeting expected parameters. Data fitness evaluators are left to try to both
interpret the prespecified parameters of the structural analysis, and to evaluate whether the
errors seen are consistent with their own knowledge- a process reliant on their having
substantial prior experience evaluating PROM datasets. This reliance on an individual’s ability to
draw from their own personal expertise presents particular challenges in the adoption of
dQMs” where an intuitive approach to data quality is heavily relied upon.

Wang and Strong define data fitness as a specific construct of data quality where the fitness
determination is decreed by the end user.! Their model separates intrinsic from contextual data
guality where the former is independent from intended use and the latter is specific to a
particular use case. Contextual data quality is explicit in its focus on the importance of the end
user’s perspective. It is important to distinguish that contextual data quality is pertinent to the
aggregate, or summary level information that would be utilized by an evaluator in making
decisions about its appropriateness. Therefore, the importance of the end user of the
information, the “data consumer”, in their construct cannot be ignored in any PROM data
guality assessment model. Wang and Strong’s principles were explicit on the data consumer
being able to: 1) interpret the information, 2) find the information relevant, and 3) find the
information to be accurate.! It is with these principles in mind that the current framework for

PROM data assessment was studied. The knowledge artifact presented to the evaluator must

“Digital Quality Measures (dQMs) are technical specifications expressed in a machine interpretable format using highly
standardized measure logic-Clinical Quality Language (CQL)- and data interoperability definitions -Fast Healthcare
Interoperability Resources (FHIR).



have a high level of face validity to that person—which assumes the knowledge presents a
complete and accurate picture of their expectations for the data’s use. Data fitness evaluation
is contextually dependent, meaning a dataset might be deemed sufficient for observational
research while being deemed completely inadequate for quality measurement 2 therefore it
was important to discern what aspects of PROM data structure and provenance must be

adherent for the dataset to be considered adequate for performance measurement purposes.

Methods:

This project used a stepwise approach comprised of an environmental scan of published and
grey literature and a series of 24 semi structured key informant interviews. An Endnote™
database was created for the purposes of documenting and classifying the environmental scan
results. Google and Medline searches were conducted using terms including “Data quality
assessment”, “Data quality framework”, “Data completeness”, and “Data quality + electronic
health records” to identify relevant published literature, grey literature and web material.
Search parameters were set to ascertain knowledge published primarily within the last ten
years, however older studies, publications, and posts were not automatically excluded from the
review. Reference material was automatically imported from PubMed and WorldCat, whenever
possible, for classification and grouping by domain. Materials identified in the search that were
not available as a direct import were manually entered into the database.

The findings from the environmental scan informed the development of a semi structured
interview guide intended to inform the refinement of the concept of PROM data fitness into a

structured list of data quality assessment objectives (Appendix A-1). Stakeholder expertise was



sought to identify those key factors in contextual DQA indicating satisfactory fithess and PROM
data content plausibility.

A purposive sample of key informants were selected, including perspectives from broad array of
disciplines including clinical informaticists, public health informaticists, data intermediaries,
data scientists, clinical outcome researchers, Chief Executive Officers (CEOs), Chief Medical
Innovation Officers (CMIOs), Chief Medical Officers (CMOs), Quality Directors, epidemiologists,
healthcare consultants and health policy experts. The study was primarily targeting decision
makers; however, this does not necessarily equate to a data evaluator, rather recruitment of
key stakeholders focused on identifying end users of DQA information for 1) policy decisions, 2)
payment decisions, or 3) to inform quality improvement activity. A cohort of key informants
was sought based on their active industry participation, although their expertise did not need
to be restricted to specific experience with PROM data, just familiarity with patient reported
outcomes in general. Key informants were recruited for the interviews using several listservs
relevant to quality measurement including, but not limited to, attendees of the Digital Quality
Summit, members of the National Committee for Quality Assurance (NCQA) Digital
Measurement Community, the Health Effectiveness Data and Information Set (HEDIS) Audit
Practice Leaders group, and from the investigator’s LinkedIn contacts. It was important to study
as wide an array of viewpoints possible to account for the variety of possible perspectives of
DQA information utility within this specific context.

Requests to participate in the research were sent containing a summary of the study objectives,
brief information on the interview process and a request for referral to other colleagues as

deemed appropriate. Twenty-four (24) key informant interviews were conducted via



conference call, Zoom, or MS Teams depending on participant preferences. Key informants
were asked to self-identify their role as a data owner, data consumer, data scientist, data
requestor or other for the purposes of classifying their feedback. Conversations were recorded
and the MP3 recordings were converted into a tagged JSON file using AWS Transcribe which
was then edited into cleanly organized text for identification of key concepts. The files were
reviewed and tagged by the study author to identify common elements that were mentioned as
important to key informants in fitness determinations of PROM data.

Results

The environmental scan yielded a total of 631 references including presentations, white papers
and other online materials whose abstracts or summaries were reviewed for relevancy to the
specific topic of data quality and electronic clinical data (Table 1). Of these, 134 were found to
be relevant to data quality and PROMs and were reviewed in greater depth to identify any
reference to best practices for assessing data quality or data dimensionality, or any mention of
a data quality assessment framework. 48 documents referenced a data quality framework or
discussed best practices for data management or parameters for data fitness.

Published DQA models that harmonize terminology and frameworks for data quality
assessment cover a wide range of descriptive data quality dimensions.?> 7-19-2% These models
are ambiguous in many cases due to the large number of contextual uses for data quality
assessment, each use case having its own unique requirements. These theoretical models
primarily address the process of defining fitness through a comprehensive process of flagging
inconsistencies in the structure of each data point, then categorizing those into a generic

guideline for fitness assessment. Each evaluator is left to interpret the prespecified parameters



of the structural analysis, specifically for those data that present outside anticipated clinical

normative ranges but still could have meaning in assessment of clinical performance.’

Kahn et al?> and Weiskopf et al” both published data quality frameworks that were deemed to

have applicability to this research. Their publications defined parameters for a data quality

assessment framework (DQAF) for assessing electronic clinical data’s secondary use in research

which is very similar to the data’s use for performance measurement.

Figure 1.1: Weiskopf’s 3x3 DQA Guideline

A: COMPLETE B: CORRECT C: CURRENT
w | 1A 1B 1C
E | There are sufficient data The distribution of values is | All data were recorded
E points for each patient plausible across patients during the timeframe of
E interest
L]
wn | 2A 2B 2C
E There are sufficient data There is concordance Variables were recorded in
< | points for each variable between variables the desired order
g
(o]
3A 3B 3C
w | There are sufficient data The progression of data Data were recorded with
E points for each time frame | over time is plausible the desired regularity over
) time

*from Weiskopf et al’

Through the process of constructing her framework, Weiskopf formulated a Desiderata for a

Data Quality Assessment Guideline outlining the ideals for any data quality assessment guide.

7

According to Weiskopf’s desiderata an ideal DQA guideline must be:

Systematic and evidence- or expert-knowledge based.

Flexible enough to accommodate the task-dependent nature of data quality.

Engaging of users in assessment and decision making, rather than a black-box process.

Independent from the availability of gold-standard data.

10




Ultimately, Weiskopf’s summarized 3x3 DQA Guideline’ was selected as the foundation for the
key informant interview guide as it provided a framework for the very specific type of guidance
that was being sought from the key stakeholders being interviewed.

Table 1: Data Quality Frameworks and Data Dimensionality

Search parameter # identified
Data Quality 248
Data Quality Framework 48
Patient Reported Outcome 95
PROM 118
Data Consumer 5
Accuracy 42
Plausibility 5
Conformance 5
Validity 33
Trust 32

Key informants highlighted the importance of context, specifically around the mode of data
collection, the environment (or scenario) in which it was collected and the persistence of all this
contextual information through to the person evaluating the data’s fitness for purpose. The
level of detail of contextual provenance information necessary depended upon the individual
informant’s profession and/or use case for the dataset, but overall importance of persisting
data provenance details alongside the information regarding data collection were generally said
to be a priority in fitness evaluations. Maintaining the veracity and completeness of the
provenance data at every ETL stage was also considered a chief DQA consideration by multiple
stakeholders (Appendix B-1).

The interviews also highlighted the notion of end user “trust” as a central factor in assessing

data quality and reinforced the need to define context-specific parameters specific to the end

11



user such that they would uniformly feel confident about a dataset’s fitness for use in
performance measurement. The prominent perspective regarding the contextual information
was whether the data was collected by a clinician during an encounter (whether physical or
virtual), completed immediately before and encounter (e.g., on a tablet in the waiting room), or
at home prior to encounter. Reasons given for the importance of this information included the
necessity of understanding whether a standard PROM instrument was used and how/where the
observations were documented in the patient’s medical record.

Several interviewees expressed a preference for clinician or observer-reported outcome data
collection instead of PROMs as it enables clinicians to associate other interpretive findings
related to the patient that could potentially be important for care planning. Key informants
reported it is common for depression screening and other behavioral health questions and
responses to be documented in the social history section of a patent’s record which may
confound electronic extraction of the information whose search parameters are restricted to
diagnoses and observations from a problem list or primary medical history section.
Interviewees expressed this as an oft-missed opportunity since information documented in
different locations, while potentially very informative, could not be readily parsed or shared
with other members of the care team.

Some of the important contextual metadata that key stakeholders thought to be important for
“High” fitness assertion included:

1) Inclusion of patient directives (Patient’s preferred language, end of life preferences,
cultural accommodations)

2) Mode of PROM data collection (face to face, asynchronous via online form, other)

3) Use of standard, validated instrument to collect PROs

a) PROM type (behavioral, pain, Functional Status Assessment (FSA), other)

12



b) Instrument used, score and acceptable score parameters (valid range, threshold above
which indicates F/U required)

c) Use of standard (preferred) terminology to document PROM results

4) Frequency of data points

a) how many times has the patient contributed data on each specific outcome directly to
record.

b) prevalence of scoring or observations and verify that this does/does not have an effect
on the representation and interpretation of scores)

5) Role\licensure of person documenting in record (patient, Care Manager, MD, RN, etc.)

This level of information was not identified by any key informant to be currently available in a
consistent and easily retrievable fashion, however these were the most expressed preferences
for the information that those interviewed would like to see persisting in the metadata of
PROM datasets. When questioned about objectives for determining data quality, respondents
expressed common experiences with specific inconsistencies in data completeness, frequent
missingness of key variables and implausibility of variables outside normative clinical
expectations, although when pressed on the existence of authoritative sources for data quality
evaluation that might reinforce their decision making; none were able to point to a specific
external source of information that informed their own intuitive data quality assessment
practices.

Discussion

It is important to recognize that, from a data quality assessment perspective, PROM data fitness
does not rely on merely the presence or absence of a questionnaire response or the
instrument’s score, rather it must also include the relevant log containing critical contextual
and provenance information alongside it. In the context of PROM data collected during face-to-

face encounters, the main considerations expressed by key stakeholders included 1) the use of
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a standardized instrument 2) the location of the information documented in the patient’s
record and 3) the log of the encounter containing the metadata for the transaction. When
standardized instruments are administered during face-to-face encounters, the issue of
shareability of the information is subjugated by the accessibility of the information. In the cases
of a clinician collecting this information as part of the clinical encounter, a concern was
expressed that this information may end up included in the summary of the visit alongside all
other information discussed in the form of free text clinical notes and therefore be unavailable
for later retrieval. In these scenarios, a dQM query would fail to find the necessary information
despite it being available in the electronic medical record, leading to misrepresented
performance results.

This study focused on isolating those specific parameters of a quality assessment process
(individual elements and numeric representation of acceptable limits) that would consistently
characterize the fitness of an electronic dataset intended to be used for PROM performance
measurement. For example: a scenario in which every single person in a large cohort of
unsorted patients being the same height or age, would most likely rule out a dataset from any
use regardless of the researcher’s knowledge of a specific patient cohort. Other perhaps less
obvious scenarios, such as the presence of over 2,000 spacecraft related incidents occurring
within a cohort during the year 2020, rely on much more nuanced reference information to
characterize its fitness for use. In the context of a worker safety monitoring program at Cape
Canaveral, these may be plausible findings, however in the context of a general population’s
medical records, it signals to the end user that anomalies are present within the data. Finally,

the most challenging plausibility scenarios concern the inclusion of ‘outlier’ data; or data that
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are sufficiently within range of technically plausible values as not to be immediately ruled out,
but their presence, particularly with high frequency, often creates uncertainty as to the fitness
of the dataset.

Study Strengths and Limitations

This research did not address the task-level or data element-level (structural) determinations
for data completeness or correctness, rather it examined the possible commonalities in the
summary results generated from the execution of structural processes. The study focused on
the ability to define a semi-universal set of criteria that could be used when examining PROM
datasets for use in performance measurement. These perspectives were considered in the
context of a single patient, which may or may not be scalable when extrapolated to population
performance assessment. On a population-based performance measurement scale, this level of
contextual information could be overwhelming due to the many meta variables considered
important and the variation in the completeness of each on the context of the whole.

Future research is needed to determine how one might harmonize or standardize these
common intuitive assessments into a model that could apply to patient-reported outcomes,
such that a bespoke construct need not be created for each performance measurement
context.

Conclusion:

PROM data fitness assessment, from the perspective of a data fitness evaluation for quality
measurement, must include a thorough appraisal of contextual and provenance information.
Key informants stressed the absolute importance of specific contextual information to evaluate

a dataset’s fitness for use by dQMs. At the contextual level, the types of information that

15



govern the plausibility of PROM data are contained wholly within the evaluator’s intuitive
understanding of what is most explanatory for each intended use. Evaluators of data fitness
frequently do not have the requisite contextual basis to enable a judgement on a particular
dataset, rendering the data useless despite its potential to inform care quality. When
questioned about objectives for determining data quality, key informants indicated that their
own intuition about data quality issues played a major role in their determinations of a
dataset’s fitness. The main authoritative source for their evaluation was their own personal

experience with these types of data.
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Appendix A-1: Key Informant Semi-Structured Interview Guide

Thank you for agreeing to participate in my research and first | want to request your permission to
record this interview to assist me with my notetaking. The recording will not be released publicly,
nor will any statement you make today be attributed back to you unless you expressly desire it.

My questions for today are chiefly organized around two major themes:

First, patient reported outcomes and those “common” inconsistencies encountered during data capture
and documentation, and

Second, the notion of what is important to “trust” the data for secondary use, such as performance

measurement.
1. Could you please briefly describe your experience with patient reported outcomes? Describe
your role in terms of data owner, data consumer, data scientist, data requestor, etc....
2. How does your organization collect patient reported outcome data (specifically PHQ)? If so, in
what format(s)?
3. Could you walk me through a typical workflow for the collection of PHQ data?
[prompt: Is there guidance provided for data recorders/documenters?]
4. What are the primary reasons PHQ data might be used in a secondary context such as QM or Ql
in your org?
5. Interms of data plausibility, what do you look for to assure yourself that the data is adequate?
6. What are some of your main objectives when assessing the quality or fitness of PRO data?
[Prompt: gap analysis, quality reporting,]
7. What specific steps or processes do you perform to assess for the presence of discrepancies in
patient PRO data?
8. What are some of the most common types of errors you experience when working with PRO
data? a. Data Completeness?
a. Data Consistency?
b. Data Plausibility?
9. When assessing data completeness, what do you do to assess missingness of critical data
elements?
10. In your experience, what are some of the most common missing elements in patient-reported
data?
11. How do you verify the consistency or the # of discrepancies within your data?
[prompt: What tools are you using to quantify data discrepancies?]
12. Have you ever used open-source data quality tools such as Achilles, OMOP Data Quality
Dashboard or FHIR Validator?
[prompt: What tools do you generally use?]
13. In What measures must be satisfactorily completed for you to “trust” a dataset for use in
PROMs?
14. the case of using this data for quality, what is the tolerance level for “data imperfections”? Is
this a quantifiable concept or is it relative to the intent for its use?
15. Is there anything else that | haven’t covered today that you can share with me about data

quality and PRO data?
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Appendix B-1: Parameters for Stakeholder Trust of PRO-PM Datasets

Parameter Definition Primary Considerations
Context Context for use of Level of data quality required for patient administration should
information not define base standard as it is not necessarily worthless for
other uses.
Mismatch in expectations and perspectives between
policymakers and the on the ground workflow considerations.
Measurement Create measures to assess Discernable patterns: look for systematic errors and

systems’ ability to monitor
contextual information

enforcement of mandatory fields

Reliability of patient matching algorithm — patient corrected
mismatched information

Use of standard
instrument

Completion of instrument
protocol: Yes/No

Data collected virtually and asynchronously, or in person
e face-to-face w/clinician

o face-to-face with MA

e in waiting room during intake

Terminology

Data quality as codable
concept

Standardize commonly used clauses to reduce ambiguity

Reusable
knowledge

Uniform definitions

Creating shareable knowledge artifacts and repurposing existing
protocols is essential, esp. in resource-poor systems

Face to Face
collection

Associate other clinically
relevant findings

If collected face-to-face, what components of the clinical
reasoning process were documented along with the score and
other observations made by the clinician.

Documentation
access

Location determines
findability and useability

Location — useable, locatable, feasible to access and process as
part of the clinical decision process?

Alerts

Identifying inconsistencies
during in-line monitoring
of data quality.

Practical Specificity: by ignoring alerts you create a safety
problem. Use best practices (accepted) objective info from past
experience to define level of notification to prevent alert
fatigue.

Information (data)
log

Workflow and provenance

Presence/persistence and ability to review information
persistence that is true to original form in the end user
interface.

Context
specificity

Use case for information
retrieval

Status of DQA and the use cases
Population level vs patient level decision making
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Chapter 2: A Scoping Review to Identify Relevant Standards Defining Use of
Patient Reported Outcomes in Quality Indicators.

Abstract

Introduction

Decisions regarding data fitness require explicit information about the context of use and those
intrinsic values considered by evaluators to be necessary for data fitness decisions. Quality
programs that utilize patient reported outcome measure (PROM) data must provide specific
guidance and/or benchmarks relevant to its validation and fitness to implementors, ensuring
reliability of the results. Rules setting the parameters for making effective fitness decisions are
generally derived from experience in field and, in the case of national quality reporting
programs, often subject to extensive public input, therefore they best represent the existing
expectations that must met for PROM data to be considered fit for use in quality. These rules
serve as the basis for audit of the datasets, ensuring transparency of the evaluator’s

expectations for both the quality and usability of the information represented by the dataset.

Methods

To identify existing requirements and benchmarks provided for quality programs, as well as any
gaps in the existing guidance, a scoping study was conducted to define the overall existence for
those resources that might be available to data fitness evaluators.»? The objective was to
identify existing rules and standards for PROMs which could be synthesized into a database that

allows cross referencing of concepts as they are identified into thematic categories.
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Results

A lack of any directly relevant information in programs specific to PROMs forced an expansion
of the scoping definitions used to include patient generated health data (PGHD). Four resources
stood out as being most relevant to addressing the research question driving this scoping
review: The US Food and Drug Administration (FDA) Guidance for Industry?; the Office of the
National Coordinator (ONC) United States Core Data for Interoperability (USCDI)*; the National
Committee for Quality Assurance (NCQA) HEDIS VOLUME 5: HEDIS Compliance Audit™:
Standards, Policies and Procedures (HEDIS Vol. 5)°; and the Observational Medical Outcomes

Partnership’s Data Quality Dashboard® (OMOP DQD).

Conclusion

There is a body of data quality research that could provide a foundation for a standardized
PROM data quality assessment (DQA) model, however few national quality programs
incorporate much, if any, of this in their program guidance. Clarifying data consumer
expectations for PROM data consistency, completeness and plausibility through unambiguous
requirements in quality program rules and regulations is needed to increase acceptance of

PROM data’s use for digital quality measurement.
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Background

A standardized data quality assessment model that assures acceptable consistency and
completeness of patient reported outcome measure (PROM) data is indispensable for
accurately evaluating healthcare quality. For data to be useful when evaluating performance, it
must be deemed “fit for purpose” by those end users seeking actionable information. Electronic
clinical data quality assessment is contextually dependent, meaning the fitness of a dataset may
be deemed sufficient for research while being completely inadequate for quality
measurement.”!! PROM data is captured and stored in many different formats with varying
degrees of accuracy and completeness. Kahn et al (2015) proposed that data quality
assessment terms be organized into three major categories: 1) Conformance, representing the
compliance of the data representation to formatting and relational definitions; 2)
Completeness, describing the frequencies of attributes for data elements without
contemplating their actual values; and, 3) Plausibility, which determines the level of trust in the
element values’ faithfulness in representing the intended construct.’

A major focus of existing data DQA models resides at the structural, or data element level,
addressing the process of defining data quality through flagging inconsistencies in each data
point then dichotomously categorizing as meeting/not meeting expected parameters.
Evaluators are left to both interpret the pre-specified parameters of the structural analysis, and
to evaluate whether the flagged issues are consistent with their own expectations- a process
reliant on them having substantial prior experience in the field with the specific datatype. The
necessity to draw upon personal experiences is particularly challenging when assessing PROM

data because it frequently exists in many non-standard formats. While individual evaluators

23



may have varying objectives for understanding data fitness there is a common need to
determine whether a dataset is suitable to sufficiently answer the questions they have when
assessing care quality.

Decisions regarding data fitness require explicit information about the context of use and those
intrinsic values considered by evaluators to be necessary to achieve a fit for purpose
designation. Establishing clear expectations for data fitness provides effective guidance on how
to preserve the necessary information as data is transformed into a dQM useable format. These
rules serve as the basis for audit of the datasets, ensuring transparency of the evaluator’s
expectations for both the quality and usability of the information represented by the dataset.
Quality programs that utilize PROM data must provide specific guidance and/or benchmarks
relevant to the validation processes for the data, providing implementors with a consistent set
of benchmarks to reference. Rules setting the parameters for making effective fitness decisions
are generally derived from experience in field and, in the case of federal regulation, often
subject to extensive public input-particularly in the case of quality reporting programs,
therefore they best represent the existing expectations that must be met for PROM data to be

used in quality programs.
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Methods:

To identify existing requirements and benchmarks provided for quality programs, as well as any
gaps in the existing guidance, a scoping study was conducted to define the overall existence for
those resources that might be available to decision makers. Arksey and O’Malley (2005) define
a scoping study framework in 5-stages:!

Stage 1. Identifying the research question

Stage 2. Identifying relevant studies

Stage 3. Study selection

Stage 4. Charting the data

Stage 5. Collating, summarizing and reporting the results

1. Identifying the research question

The research question this scoping study intended to answer was specifically designed to
identify existing resources that are available to guide implementors intending to use PROM
data in quality reporting programs. The objective was to identify existing rules and standards
for PRO data use which could be synthesized into a database that allows cross referencing of
the concepts as they are identified into the thematic categories.

2. Identifying relevant studies

The scan of existing rules and other regulatory guidance was performed to identify and
document any existing information on the use of PROM data or requirements for the evaluation
of its fitness. The scoping review was intentionally limited to a search for terms pertaining
specifically to the use of PROMSs and information natively published in English using Pubmed for
published literature and Google for grey literature. A lack of any directly relevant information in
programs specific to PROMSs forced an expansion of the scoping definitions used to include

patient generated health data (PGHD). Search parameters were set to ascertain knowledge
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published primarily within the last four years; however older references were not automatically
excluded from the review. A keyword search!? was performed using the terms “person driven
outcomes”; “patient reported information”; “patient reported outcome” or its acronym “PRO”
and “patient reported outcome measure” or its acronym “PROM”13; “patient generated health
data” or the acronym “PGHD”# and “data quality”, “quality assessment” or “quality measure”
to identify any peer-reviewed journal articles that offered insights into patient reported
outcome data use in quality programs. Citations identified as possessing at least one of the
terms for PROMs and quality reporting were imported along with the pdf publication into a
citation management application (EndNote 20). Reference material was automatically imported
into Endnote whenever possible, and those materials identified in the search that were not
available as a direct import were manually entered.

A Google search was subsequently performed to identify websites, blog posts, podcast
transcripts, white papers or reviews that mentioned person reported health information or
referenced published regulations pertaining to this type of data. Primary consideration was
given to those documents that were intended as an educational resource and included
information on PROMs and the rules pertaining to their use in quality programs. All web
materials were converted into static documents amended with provenance information then
imported into EndNote 20 for further evaluation.

3. Study selection

Documents were reviewed to elicit specific information about existing rules and concepts that

might be relevant to the development of a trust framework for use of PROM for performance

measurement. The documents were scanned to identify instances where relevant data quality
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assessment issues were explicitly discussed. Those concepts identified from the documentation
and deemed to potentially have sufficient relevance were added to the concept mapping table
for further evaluation and refinement. As additional concepts were identified in the
environmental scan, they were continuously added to the list, cross referenced against OMOP
DQD for alighnment of the concept definition and DQA Framework domain. The environmental
scan was managed using Endnote 20 and imported into MS Excel for concept mapping.
Documents were classified into two major categories: 1) Research and 2) Requirements. The
former being articles, presentations, commentary and/or other educational materials that
discussed specific aspects of the latter. The Requirements category was further divided into
sub-categories including Tools, Regulation, Guidance, Program Requirements, and Frameworks.
A “Rule” considered for inclusion is defined as any program requirement that explicitly defined
the criteria for use of PROM data. Tools were classified under requirements as they produce
data quality assessment information based on a standard set of end user requirements;
therefore, tool requirements reflect the operational aspects of the existing standards.

Rules for private programs that were accessible to the researcher as well as publicly available
federal and state regulation were included in the database wherever possible. Some of the
criteria was applied iteratively during the scan as each program identified offered additional
criteria that was then applied back to the earlier findings when assessing their relevance.!

4. Charting the Data

A sortable database was created using MS Excel to organize the developing list of quality
reporting program guidance into a cohesive structure such that each could be mapped to data

guality framework definitions and cross referenced with the information gleaned from
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informed stakeholders in AIM1. The initial list of concepts derived from AIM1 resulted in a list
of ten common trust parameters and considerations for making decisions about PROM data
quality. The excel file allowed for ‘charting’ of key concepts and terms used in quality reporting
programs that can be derived from existing program guidance as well as any association of
multiple relevant attributes to each under review.' Criteria for the program elements
extracted for inclusion in the database were directly related to the use of PROM data for quality
measurement or improvement, details of prescriptive processes required to validate PROM
data, descriptive parameters for the secondary use of PROM data, and benchmarking
information for PROM data’s use in a program (i.e., sensitivity or specificity thresholds,
operational testing parameters for PROM data composition, and named processes for
validating PROM data). Several concept types were considered under this classification schema
including element-level data, statistical parameters as well as narrative information on data

quality assessment (Appendix A-2).

5. Collating, summarizing, and reporting the results

As the various program guidance elements were added to the excel database, they were
assigned classifications by their concept ‘Type’ to organize them in such a manner to
comprehend potential dependencies between the kinds of information when making fitness
decisions. Concept type classification is important as many common data model (CDM)
definitions are limited to data element-level concepts and do not encompass contextual or
summary information in a standardized fashion. The list of concepts was then classified by the

domains of the data quality categories outlined in the Kahn harmonized framework.” Many
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concepts on the list applied to several DQA framework domains, thus all relevant domains were
included adjacent to each concept to ensure all DQA relationships were represented.
Clarification on specific program rules was sought whenever possible, findings were validated
by consulting with sources directly involved with the programs under study to enhance our
understanding of the extent to which the program guidelines were applicable.®’

First, each annotated concept name was reviewed against the OMOP Common Data Model v5.4
to standardize the representation of each concept as a commonly accepted definition. The
OMOP CDM was chosen as the primary source for concept definitions due to its applicability to
a wide variety of data types and its extensive documentation on data quality that was
assembled using the Kahn harmonized framework.8

Results

An initial scan of existing program requirements using a keyword search for PROMs yielded a
lack of any directly relevant information in programs specific to PROMs forcing an expansion of
the scoping definitions used to include patient generated health data (PGHD). The scoping
review yielded 65 unique documents identified as potentially relevant to the topic of data
quality. Of these, 26 were determined to be directly related to assessment of data quality for
PROMs or PGHD. A total of 22 resources were identified from these documents and were

categorized into five domains (Table 2.1).
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Table 2.1: Programs ldentified with Requirements Pertaining to the Use of Patient-Reported
Outcome Data

Tools for assessing
Data Quality:

Cypress'®, DQe-c?, Achilles?!, Observational Medical Outcomes
Partnership Data Quality Dashboard (OMOP DQD)®

Regulation Pertaining
to Patient Reported
Outcome Data:

Office of the National Coordinator for Health Information
Technology Trusted Exchange Framework and Common
Agreement (ONC TEFCA)??, United States Core Data for
Interoperability (USCDI)*

Guidance for Use of
Patient Reported
Outcome Data:

FHIR Resource Validation?3, Food & Drug Administration
Guidance for Industry?, Health Level Seven (HL7) QI Core
Implementation Guide?*, Oregon Health Sciences University

Patient Entered Data?>, ONC Patient Generated Health Data
(PGHD)?%, ONC Patient Engagement Playbook?’, Defining and
Measuring Completeness of Electronic Health Record Data?®,
Data Quality Assessment Guidelines for EHR Data Reuse?®

Program Requirements | NCQA Audit Process®°, HEDIS MY 2020 Volume 5°

Related to Use Patient

Reported Outcome

Data:

Data Assessment US Data Access Framework?®?, International Monetary Fund Data
Frameworks: Quality Assessment Framework®2, OMOP Common Data Model*,

The Entity-Attribute-Value Model?3, Data Element Function
Model?4, Coleman Data Quality Assessment Framework3>

Four resources stood out as being directly relevant in addressing the research question driving
this scoping review: The US Food and Drug Administration (FDA) Guidance for Industry?; the
Office of the National Coordinator (ONC) United States Core Data for Interoperability (USCDI)*;
the National Committee for Quality Assurance (NCQA) HEDIS VOLUME 5: HEDIS Compliance
Audit™: Standards, Policies and Procedures (HEDIS Vol. 5)°; and the Observational Medical
Outcomes Partnership’s Data Quality Dashboard® (OMOP DQD).

The FDA offers several resources providing guidance for the industry on patient reported
outcome measures, however their focus is on their use for medical product development.3637
ONC publishes USCDI, a standard set of data classes and element definitions targeted for the

exchange of health information.* USCDI does not currently define PROM data as part of its
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standard set. USCDI v2 standard was out for public comment at the time of this search and the
comments posted directly addressed a lack of any guidance on PROM data.

“A gap in USCDI v2 is patient reported information/outcomes data, which represents a critical
data source (the patient). Data reported by the patient provides unique and important context
about the patient and their health status has been identified as critical information to consider
during care. Patient reported information can be defined as structured data captured that
comes directly from the patient, related to the status of a patient’s health condition. This
concept is represented in both USCDI version 2 submissions related to observation codes/values
and questionnaires (captured by way of an observation or a questionnaire/questionnaire
responses). Although these data may be less standardized than other data requested for USCDI
consideration, this is an area where the requirements should push the digital capture and
standardization of the data forward.”*

NCQA-certified HEDIS auditors adhere to a set of rules for validation and certification of data
published by the National Committee for Quality Assurance (NCQA). HEDIS Measurement Year
2020 VOLUMIE 5: HEDIS Compliance Audit™: Standards, Policies and Procedures (HEDIS Vol. 5)°
includes all the information HEDIS auditors require—including standards by which to evaluate
information and the guidelines for the process of verifying it—to evaluate whether a payer’s
data is sufficient for HEDIS Health Plan reporting. HEDIS Vol. 5 was reviewed in detail for those
standards and guidelines directly relevant to, or associated with, data that comes directly from
a health plan member whether it came first via a provider or was sent to the payer directly by

the member.
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The OMOP Data Quality Dashboard® (OMOP DQD) is a parameterized data check process that is
most useful as it provides a summary of the thousands of checks that are typically run and
therefore is informative for data fitness evaluation. The OMOP DQD check-type concepts
present information as “The number and percent of records with a value in XX field which is
less than the lowest expected plausible value...” This provides the end user with a very specific
profile of potential issues that creates relevant relationships between the various potential
data errors which can be customized (within the DQA framework parameters) to each use case.
Discussion

NCQA’s HEDIS program has sophisticated methods to ensure the accuracy and quality of data
used through the HEDIS Compliance Audit which validates all forms of data for use in HEDIS.® In
this specific context, NCQA certified auditors are responsible for assuring the integrity of both
structured and unstructured clinical data included in quality measure reports through a
rigorous process called Primary Source Verification (PSV). PSV evaluates both the chain of data
stewardship as well as the accuracy of the information represented in the target dataset,
allowing HEDIS Auditors to assure the accuracy of the information by understanding all aspects
of data entry, editing and manipulation.3° Individual organizations who might normally be
unwilling to share specifics about their internal DQA processes are required to expose them to
their HEDIS auditor for verification, otherwise they run the risk that their data will not be
approved for inclusion.38

Even though the NCQA guidance represents the data quality assessment gold standard for
guality measurement, there is minimal guidance in HEDIS for the use and validation of PROM

data. The PSV process relies heavily on each auditor’s experience and training to evaluate
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copious volumes of health data, and this has led to some criticism of the approval of various
datasets for HEDIS reporting. The complete guidance offered to HEDIS Auditors is detailed in
Appendix B-2.

HEDIS currently has 5 PRO-PMs whose PRO submissions are annually assessed by HEDIS
auditors. Despite this, auditors are making decisions on the data’s fitness with extremely
limited guidance from NCQA and must, therefore, rely heavily on their own judgements when
validating its acceptability for HEDIS Health Plan Reporting. PROM data have clearly not yet
achieved an equivalency status with administrative claims in terms of acceptability or usability,
evident in the lack of effective guidance to those assessing the veracity of PRO datasets. While
there is a long history of using administrative claims data for assessing healthcare quality at the
national level,® the lack of sufficient detail in these data necessitates more comprehensive
information be integrated into the program infrastructure.

Conclusion

There is a body of data quality research that could provide a foundation for a standardized
PROM data quality assessment model, however few national quality programs incorporate
much, if any, of this in their program guidelines. Clarifying data consumer expectations for
PROM data consistency, completeness and plausibility through unambiguous requirements in
quality program rules and regulations is needed to increase acceptance of PROM data’s use for

digital quality measurement.
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Appendix A-2: Data Quality Assessment Concept Types and Definitions

Table A-1: Data Quality Assessment Concept Types and Definitions

Type Definition
Data Element Individual data points that must be present to effectively assess a dataset’s fitness
for use.
Test & The preferred analytic processes and their respective pre-specified thresholds
Parameter typically deployed to produce actionable knowledge allowing an end-user to make
decisions about a dataset’s fitness.
Tests are frequently statistical analysis
Parameters are those configurable thresholds for each test tailored to each end-
user’s preferences for a specific use case.
Summary A summary result or descriptive report that helps inform an end-user’s
Information understanding of the data.

These summary reports typically include data check results alongside other

supplemental information on the dataset’s assets.

A report is considered a concept for this study as it informs the end-user’s decision

on the quality and utility of the dataset.

Table A-2: Concepts to be considered for PROM Trust Framework

Data Quality
Concept Name Concept Description Concept Type Domain
Database Format Format of source dataset used to assess PGHD Conformance
fitness (e.g., FHIR, JSON, SQL, CQL, etc.)
Database A yes or no value indicating the dataset used to Test & Conformance
Standard Format evaluate PGHD fitness is stored in a standard Parameter
format that is useable, locatable, feasible to
access and process
Database Version of standards used to store information Summary Conformance
Standards Use (e.g., FHIR 4.0.1, CQLv1.5.1, etc.) Information
Database Format | A yes or no value indicating the data format used @ Test & Conformance
Interoperability meets ONC interoperability requirements for Parameter
data exchange internally and externally (e.g.,
USCDI)
Patient The number and proportion of records with a Data Element | Conformance
Demographics value present in Patient Demographics fields Completeness
(e.g., age, gender, ethnicity, primary language, Plausibility
culturally relevant information)
Patient Directives | The number and proportion of records Data Element | Conformance
containing documentation of patient choices, Completeness
(consent) permitting or denying recipient(s) or Plausibility

recipient role(s) to perform one or more actions
within a given policy context, for specific
purposes and periods of time.
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Data Quality

Concept Name Concept Description Concept Type Domain
Data Source Type | The number and proportion of records Data Element | Conformance
containing source of PGHD information (person, Completeness
medical device, wearable device, other) Plausibility
Data Source The number and proportion of records Data Element | Conformance
Provenance containing metadata on the activities taken upon Completeness
the source information to transform to the Plausibility
target dataset. Provenance is prepared by the
application that initiates the create/update of
the PGHD
Audit Log: Data A yes or no value indicating the presence of the Test & Conformance
Record records management log assuring privacy and Parameter
Management security safeguards are maintained and
functioning.
Audit Log: Data Number and type of measures deployed thatare | Summary Conformance
Quality monitoring the quality of the target data at any Information
Assessments point in time (ratio of data to errors, ETL
transformation errors rate, data time to value,
mandatory field enforcement, number of in-line
corrections)
Audit Log: DQA Presentation of DQ measure results exposing Summary Plausibility
Report discernable patterns of data inconsistencies Information
and/or systematic errors
Audit Log: A yes or no value indicating the presence of Test & Completeness
Provenance provenance information Parameter
Audit Log: A yes or no value indicating the persistence of Test & Conformance
Persistence provenance information that verifies the data is Parameter

true to original form in the end user interface.

Encounter Type The number and proportion of records Data Element | Completeness
documenting the type of encounter during which
patient reported outcome data was generated
Encounter The number and proportion of records Data Element | Completeness
Location documenting the location where the patient

reported outcome data collection takes place
and/or the mode of data collection (face to face,
asynchronous via online form, other)

Encounter class

The number and proportion of records
documenting Period (Date/Time) information for
Encounter Type

Data Element

Completeness

Encounter
reference

The number and proportion of records relating
the frequency of patient contributions to their
health record for any patient reported outcome
data element. (e.g., how many times PHQ-9
appears within a certain period for an
individual.)

Data Element

Completeness
Plausibility
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Concept Name

Concept Description

Concept Type

Data Quality
Domain

Encounter
performer

The number and proportion of records
containing the role\licensure of person
documenting or collecting the PGHD in record
(patient, Care Manager, MD, RN, etc.)

Data Element

Completeness

Questionnaire

The number and proportion of records

Data Element

Completeness

documenting standard instrument type used to Conformance
collect patient reported outcome data
Questionnaire A yes or no value indicating if the Questionnaire Data Element | Conformance

Data Type

is the expected data type based on the technical
specification.*

Questionnaire
Response Value

The number and proportion of records
documenting presence of total score result
indicating complete administration of
guestionnaire-asserting the structured group of
guestions that comprise the instrument have
been successfully answered and a valid total
score was calculated and present in the record.

Data Element

Completeness
Plausibility

Questionnaire
Response
metadata

The number of records that contain
supplemental information on acceptable use
parameters for the instrument used (legal rights
of use info, valid scoring range, positive
thresholds, etc.).

Data Element

Completeness

Questionnaire
Standard
Terminology

The number and percent of records that have a
standard, valid term present in all Questionnaire
and Questionnaire Response fields as specified.
(Use of preferred standard terminology to
document instrument and result.)

Data Element

Conformance
Plausibility

Questionnaire

The number and percent of records with a NULL

Data Element

Completeness

Response Null value in the QuestionnaireReponse value field Conformance
Value (considered not nullable)*° Plausibility
Questionnaire The number and percent of records with a value Data Element | Completeness
Response Zero of 0 in the QuestionnaireReponse value field*® Conformance
Value Plausibility
Questionnaire The number and percent of records with missing Data Element | Completeness
Response: QuestionnaireReponse values Plausibility
Missing Value

Questionnaire The prespecified threshold (expected) for the Test & Conformance
Response: Value QuestionnaireReponse value field Parameter

Threshold

Questionnaire The number of records that have a value that is Data Element | Conformance
Response: Value lower than a pre-specified threshold.* Plausibility
Low

Questionnaire The number of records that have a value that is Data Element | Conformance
Response: Value higher than a pre-specified threshold.* Plausibility

High
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Data Quality

Concept Name Concept Description Concept Type Domain
Data Quality: The reference to a technical specification or Test & Conformance
Thresholds relational dataset that defines pre-specified Parameter

thresholds asserting sufficient accuracy and

precision for any specific use case
Data Quality: Use case pre-defined for correction and Test & Conformance
Context enhancement of datasets linked to its intended Parameter
Specificity use.
Data Quality: A yes or no value indicating target dataset Summary Conformance
Adherence to complies with the pre-specified end-user Information
Target expectations for intended use case
Data Quality Test | Test type used to ascertain dataset adherence Test & Conformance
Type Parameter
Dataset Reference information used in the assessment Test & Conformance
Governance and standardization of information within the Parameter
Reference dataset
Data Quality: Documentation of the process that characterizes | Summary Conformance
Dataset the necessity of data enhancement based on Information
Governance standard reference information.
Process
Data Quality: A report that characterizes how well source data Summary Conformance
Measurement transformation to target dataset meets end user Information Plausibility
Report expectations.
Data Quality What criterion/test is used to ascertain data Test & Conformance
Criterion dependencies? Parameter Plausibility
Data Quality Report of data dependencies results Summary Conformance
Dependency Information Plausibility
Report
Actionability What do errors and inconsistencies signify
Workflow Workflow practices that must exist for end users

to “trust” the information is accurate and can be
used for clinical quality
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Appendix B-2: Guidelines for the Use of Member-reported’ Data by Certified HEDIS Auditors
Table 2.4. Guidelines for the Use of Member-reported® Data by Certified HEDIS Auditors

HEDIS General Guidelines for Data Collection and Reporting*! (HEDIS Volume 2)
38. Member-Collected Samples

Test results from member-collected samples may be used for FOBT, urinalysis testing and blood spots
for HbA1lc, LDL-C, glucose and total cholesterol. Member-collected samples must be sent to the
laboratory or provider’s office for analysis.

39. Member-Reported Services and Biometric Values

Member-reported services and biometric values (height, weight, BMI percentile) are acceptable only if
the information is collected by a primary care practitioner (refer to Appendix 3 for the definition of
“PCP”) or specialist, if the specialist is providing a primary care service related to the condition being
assessed, while taking a patient’s history. The information must be recorded, dated and maintained in
the member’s legal health record. Note: It is a “best practice” to collect data directly from members
for the Language Diversity of Membership and Race/Ethnicity Diversity of Membership measures;
therefore, a PCP or specialist is not required to collect this information as part of patient’s history for
these measures only

HEDIS Compliance Audit Standards: IS Standards® (HEDIS Volume 5)

IS 5.0 Supplemental Data—Capture, Transfer and Entry

IS 5.1 Nonstandard coding schemes are fully documented and mapped to industry standard codes.

e Mapping documents show that all nonstandard codes and code systems are identified and
mapped according to the requirements in the specifications.
e Program code ensures mapping documents are executed accurately.

IS 5.2 The organization has effective procedures for submitting measure-relevant information for data
entry. Electronic transmissions of data have checking procedures to ensure accuracy.

e Policies, procedures and log forms for data submission ensure accuracy and completeness and
verify that the organization has mechanisms for transferring information to the appropriate
location within the organization.

e Forms—including samples of completed forms, policies, procedures and instructions for
completing the forms—ensure all fields relevant to measure reporting.

T HEDIS specifications and general guidelines use “member-reported” to describe any patient reported or person
generate information. The General Guidelines do not include any specific designation distignuishing
Patient/person/clinician/etc.

* HEDIS specifications and general guidelines use “member-reported” to describe any patient reported or person
generate information. The General Guidelines do not include any specific designation distignuishing
Patient/person/clinician/etc.
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e Electronic file formats and protocols ensure capture of all data fields listed in the Roadmap.
Policies and procedures for collecting supplemental data specify:

Exclusions are not collected for previous reporting years for members with clinical conditions
that can change.

Information obtained by the provider’s office or clinician directly from the member was
entered in the medical record by the deadline established for the measure.

Information obtained by the provider’s office or clinician directly from the member is verified
when taking a patient history of a disease management system.

Information obtained from a simple provider attestation is not used.
Information obtained from member surveys is not used.

e Policies and procedures for submission and transmission of electronic information:

— The organization effectively monitors the quality and accuracy of its electronic submissions.

— Transmissions are properly controlled by logs, record count verification, redundancy checking
receipts, retransmissions and sign-offs.

IS 5.4 The organization continually assesses data completeness and takes steps to improve
performance.
e Policies, procedures and performance standards require:

Complete submission and entry of data.
Proper control of transmissions by logs, record count verification, redundancy checking
receipts, retransmissions and sign-offs to ensure that all data are received.

e Contracts with vendors require data for measure reporting and provide inspection and auditing of
data, correction and resubmission of data and backlog control standards and procedures.

e Policies, procedures and performance standards require reconciliation of data between the
originating system and the repository.
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Chapter 3: A Consensus Data Quality Assessment Model Defining Trustworthiness
of Patient-Reported Outcome Measures (PROMs) for Performance Measurement.

Abstract

Introduction

Fitness assessment of datasets intended for patient-reported outcome performance
measurement (PRO-PM) requires clear guidance on what decision makers are seeking when
determining the useability of PROM data. The guidance must explicitly define minimum
characteristics a dataset must exhibit to be considered fit for a specific purpose. Each purpose
has differing objectives for defining trustworthiness which presents some difficulty when
developing uniform guidance for assessing the credibility of data. This study set out to answer
several essential questions: First, to identify what specific information must be present for
evaluators to effectively assess PROM data quality; and second, to understand what external
references are relied upon when making judgements about the usability of PROM data for the
purposes of performance measurement.

Methods

A modified Delphi process to obtain structured feedback from a group of diverse stakeholders
was used to assess the relevance and importance of specific data quality concepts when making
decisions about data fitness. The process sought to narrow down the list of concepts to a
manageable size while still adequately representing the varied perspectives of decision makers
on a multidimensional issue. A purposive sample of informed stakeholders in the field of data
guality, PRO-PMs and clinical decision support were invited to participate in the development

of a trust model for PROM data. A three-step process was used to identify and prioritize the
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attributes of PROM data and concurrently assess their importance in the context of data fitness
decisions.

Results

A total of 40 individual data quality concepts were initially reviewed. Of these 40 concepts
presented for evaluation, 19 received a not relevant (N/A) designation, 10 of those 19 receiving
greater than two N/A votes from individual respondents. Respondents strongly agreed on the
importance of 22 of the initial 40 concepts, and only moderately agreed on the importance of
the remaining 18 concepts. None of the original 40 concepts were calculated as having poor
agreement amongst respondents. Using this information, a list of 25 concepts presented to a
panel of subject matter experts was further refined to a list of 18 core concepts organized into
8 key domains.

Conclusion

It is rare for decision-makers to have guidance available to them when assessing the fitness of
PROM data. They frequently rely upon a variety of statistical and operational test results to
make these decisions and are often presented with seemingly inconsistent information which
requires substantial expertise to interpret. A uniform, well-defined list of PROM data quality
concepts provides much needed information that would enhance the consistency and reliability
of data fithess decisions. Despite varying objectives, decision makers can agree on a model
providing uniform parameters for evaluating data fitness that are central to their decisions

about the useability of PROM data.
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Background

A standardized data quality assessment model that assures acceptable consistency and
completeness of patient reported outcome measure (PROM) data found in electronic health
records is indispensable for accurately evaluating healthcare quality. Standardized clinical data
are those data which have undergone a process by which it is transformed into a format that
can be processed or shared electronically between systems of care.'? Standard clinical data is
that which is stored using common interoperability definitions using preferred terminologies
(codes) that represent the stored knowledge in a manner that can be used for clinical decision
making.? A patient reported outcome (PRO) is a report of a person’s health that is documented
directly as it was reported by them without any interpretation of the person’s response by a
member of the care team.? Patient reported outcome measures (PROMs) are the standardized
instruments used to collect PROs generally through the administration of self-report
questionnaires.? If outcomes such as symptoms, functional status, or well-being are
documented based on the report of a caregiver or health professional, they are not considered
PROs, but observer-reported outcomes or clinician-reported outcomes, respectively.* There are
many modalities for administering PROMs including paper questionnaires, web-based
applications (web apps) or by the patient directly entering responses into their electronic
medical record form. Variation in PROM administration practices lead to the data being
documented in the patient’s record in multiple formats and locations. The typically non-
standard nature of PROM data in electronic health records requiring multiple transformations
presents a considerable barrier to broad implementation of PROM-based performance

measures.
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These data are also contextually dependent, meaning the fitness of a PROM dataset may be
deemed sufficient for research while being inadequate for quality measurement.>® Kahn et al
(2015) proposed that data quality assessment (DQA) terms be organized into three major
categories: 1) Conformance, representing the compliance of the data representation to
formatting and relational definitions; 2) Completeness, describing the frequencies of attributes
for data elements without contemplating their actual values; and, 3) Plausibility, which
determines the level of trust in the element values’ faithfulness in representing the intended
construct.® Decisions regarding data fitness require explicit information about context of use
matched with those intrinsic values considered by evaluators to be necessary to achieve a level
of trustworthiness acceptable for any specific purpose. Establishing clear expectations for data
quality provides effective guidance on how to preserve the necessary information as data is
transformed into a format useable by quality metrics. This guidance also serves as the basis for
other verification procedures, ensuring complete transparency of evaluators’ expectations for
both the quality and usability aspects of the information within a dataset.

A major focus of existing DQA models resides at the structural, or data element level. These
models primarily address the process of defining data quality through a comprehensive process
of flagging inconsistencies in the structure at each data point then dichotomously categorizing
as meeting/not meeting expected parameters. Evaluators are frequently left to both interpret
the pre-specified parameters of the structural analysis, and to evaluate whether the flagged
issues are consistent with their own expectations- a process reliant on them having substantial
prior experience in the field with a specific datatype. The necessity to draw upon personal

experiences is particularly challenging when assessing PROM data because it frequently exists
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in many different non-standard formats. While individual consumers may have varying
objectives for understanding data fitness there is a single commonality—to determine whether a
dataset is suitable to sufficiently answer the questions about care quality.

Lincoln and Guba describe ideals for attaining trustworthiness: “In order to demonstrate ‘Truth
Value,” the naturalist must show that he or she has represented those multiple constructions
adequately...that the reconstructions that have been arrived at via the inquiry are credible to
the constructors of the original multiple realities”.° To improve the quality and useability of
PROM data, a list of high-value DQA concepts was sought in the context of its use for
performance measurement; addressing the question of what information decision-makers
require when asked to determine the fitness of these datasets. The identification and
harmonization of these values will provide a pathway guiding future enhancement of PROM
data, thereby increasing its useability for clinical quality assessment.

Methods

This research included three individual phases, each building upon the previous component to
identify and prioritize what evaluators need when making decisions about the quality of PROM
data (Figure 3.1). The first stage of this project sought to identify and describe data consumers’
experiences with assessing sufficiency of electronic PROM data, specifically on elements they
required to make decisions confirming that a dataset was satisfactory for use in performance
measurement. The project utilized a series of semi-structured key informant interviews with
individuals who regularly use information from DQA for policy decisions, payment decisions, or

to inform quality improvement activity.
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Stage Il sought to identify the existing rules and standards for PROM data and cross reference
these with the Phase | findings that demarcated evaluators’ expectations for PROM-based DQA.
A scoping study was performed to identify and document existing requirements for the use of
PROM data in quality measurement. These existing rules reflect the current state of
expectations and experiences with these data, the results of which informed the development
of a draft trust model for PROM data.

Stages | and Il yielded a list of 42 concepts to be considered for a consensus data quality
assessment model specific to PROM data for performance measurement (Appendix A). Stage lll
research further refined the draft list of PROM-DQA concepts using a modified Delphi process
to obtain structured feedback from a group of diverse stakeholders, prioritizing guidance on
data quality that acknowledges the varied perspectives on a complex issue. 1 12 Delphi fosters
consensus building through the sharing of collective wisdom even in cases where the problem
requires prioritization of multidimensional and multidisciplinary issues.!3

Linstone and Turoff defined the Delphi technique for composing the structure of a new model:
“Delphi may be characterized as a method for structuring a group communication process so
that the process is effective in allowing a group of individuals, as a whole, to deal with a
complex problem.”!! In this case, the model is a structured set of DQA concepts representing a
collective set of informed opinions reflecting substantial experiences of data evaluators

assessing PROM data.
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Figure 3.1: Framework of a Modlified Delphi Process*

Stage IlI
Stage |
Representation of
ID User P ]
Construct Recruit Informants
Experences
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Standards

Discovery of Expert Opinion

Determine
Level of
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Establish
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Controlled
Feedback
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Credibility via Group g, Consensus?
process

(*modified from Habibi et al 2014: Delphi Theoretical Framework in Qualitative Research?)

The modified Delphi method is particularly effective when managing a heterogenous group with
varying perspectives, allowing for conclusions to not be dominated by a particular personality
or subset of the group.!! Modifications of the Delphi technique has also been successful in
maintaining sufficient reliability and validity when seeking clinical consensus.*23 |n this case,
the specific modification of the Delphi technique chosen to obtain consensus on a draft DQA
model was the “reactive Delphi” where respondents are asked to provide their informed
opinions on a list of prepared concepts.?* This modification of the traditional Delphi technique
allowed for the suitability of the structured information derived from the first two phases of
this project to be judged by respondents while still allowing for the inclusion of respondent
suggested additions to the concepts being considered. The two major criteria judged by

respondents were relevance and importance. Relevance being judged as a dichotomous
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variable and Importance on a scale, both based upon the respondents’ experiences with each
specific datatype.

The goal of the modified Delphi method is a sufficient level of agreement on a draft list of
concepts that are important to a broad range of end users of PROM data quality information.
Narrowing the DQA concept list to a manageable size while maintaining its relevance to
multiple quality activities, requires consensus from a diverse group of end users. The PROM-
based DQA model must also be flexible to allow for future refinement as information about its
utility is collected throughout deployment. The design principles for the methods chosen to
construct the consensus PROM-based DQA model were intentionally calibrated to support a
guality use case. The primary goal in this instance was to achieve a moderate to strong level of
consensus as a credibility marker across as many related disciplines as possible.

Participants:

A purposive sample of informed stakeholders in the field of data quality, PROMs and clinical
decision models were invited to participate for the development of a harmonized PROM-based
DQA trust framework.?® Criteria used to choose participants included: 1) representatives of a
related profession (HEDIS-certified auditor, healthcare professional, data scientist, clinical
researcher, Ql lead/manager, and public health expert); 2) affiliation with a particular setting or

work field; 3) representative from an affiliated standards organization (AMIA"Y, HL7", NCQAY,

v https://amia.org/
v https://www.hl7.org/
vi https://www.ncga.org/
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OMG); 4) recognized subject matter expert or authority and 5) level of experience in
respective field.2®

Selected participants represented an array of decision-makers who are the target audience for
DQA information and are typically responsible for reviewing presentations of key evidence
pertaining to the acceptability or fitness of a dataset and making final decisions about its
appropriateness. This role may include decisions that either establish or pre-specify the
parameters that are needed to make their final decision. Alternatively, they may rely upon pre-
defined and evidence-based parameters published as the practice standard and review them
against their own expectations.?”-28

A three-step process was used to prioritize the attributes of PROM data and concurrently assess
the importance of these attributes to the proposed trust framework for data quality.

Step 1: Recruitment of Informed Stakeholders

An initial questionnaire (Appendix C-3) was developed in SurveyMonkey® to identify a set of
end-users with the appropriate expertise and experience with making data fitness decisions.
The brief survey included information to orient potential participants to the goals of the study,
terms and definitions used for a data fitness framework and asked participants to provide
information about themselves and their current profession to ascertain their potential to
contribute to the study aims.

The questionnaire specifically ascertained stakeholders’:

a. number of years’ experience with PROM data
b. how frequently they encounter these data in their professional capacity and in what
context

vit https://www.omg.org/
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c. what their primary role is with regard to use of these data— patient facing, patient
secondary use (point of care Ql or measurement), payer secondary use (HEDIS, VBC,
other),

d. history of participation in research or other contributions to body of knowledge, request
list of relevant references or other citations of work

e. descriptive information and demographics of the information sets they work in

Equal representation from related disciplines and end-user affiliation was sought, although
significant overlap in multiple areas occurred due to the specific expertise sought on the topic.
A purposive sample of informed stakeholders was sought using an email sent to those
contributors from the first phase of the study who provided substantive input for the initial list
of PROM-DQA concepts. The email contained specific information on what information was
being sought, the time commitment required and how the feedback they provide would be
used.?? Additional email requests for participation were forwarded to a select group of

registrants to the 2021 Digital Quality Summit whose professional affiliation (drawn from

registration form field) indicated they might possess relevant knowledge and/or relevant
experience in reviewing person-reported outcome data. Finally, stakeholders with specific
experience in evaluating PROMs for HEDIS dQMs were recruited through the HEDIS Certified
Auditor group via a request published in their monthly newsletter.

Step 2: Discovery of Key Informant Opinion

Respondents to the initial questionnaire were asked to complete a follow up questionnaire
(Appendix C-3) focused on ascertaining their collective views on the list of elements and their
relevance and importance to making decisions regarding the fitness of patient reported
outcome data.?® The introduction page of the questionnaire included a dictionary of specific

terms and acronyms, key references and a brief explanation of the goals for this research.
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Participants were asked to rank each concept’s relevance and importance based upon their
own determinations of its priority, credibility and trustworthiness in the context of data fitness.
Each respondent was asked to rate Importance using a seven-point Likert scale which included
an “N/A” option to allow respondents to indicate if they felt the concept was not relevant when
considering the specific context of data fitness (Figure 3.2). The 7-point scoring range was set
up with Strongly Disagree equaling one and Strongly Agree equal to 7. “N/A” designations were
given a score of 0. A seven point Likert was chosen as it provides the best accuracy and ease of
use.?® Respondents were specifically asked to rank each item relative to their own personal
experiences and expertise. Open text fields were provided to allow respondents to include their
own thoughts about each concept’s importance and to elicit specific observations based on
their own personal experiences and expertise (Appendix B-3). Several open-ended questions at
the end of each page provided respondents an opportunity to also introduce concepts that

were inadvertently left out of the original list under review.
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Figure 3.2: Sample Question for Stakeholder Feedback
Patient Information

The next set of questions deals with specifics about patients. Please review the description of each concept and
provide your perspective on its relevance and importance to data quality decision-making. /f a concept is not
relevant to your decision about a dataset's quality, please select N/A.

. Concept |Data Quality
Concept Name [Concept Description Type Domain
. The number and proportion of records with a value present in Conformance
Patient i . S . Data
. Patient Demographics fields (e.g., age, gender, ethnicity, primary Completeness
Demaographics ‘ : Element -
language, culturally relevant information) Plausibility
The number and proportion of records containing documentation
. - : o : L. Conformance
Patient of patient choices, (consent) permitting or denying recipient(s) or ||Data Combleteness
Directives recipient role(s) to perform one or more actions within a given Element prete
. - . . Plausibility
policy context, for specific purposes and periods of time.

9. Concept Importance: Patient Demographics

The number and proportion of records with a value present in Patient Demagraphics fields is impaortant when
assessing the quality of PGHD. © o

Somewhat Neither Disagree
Strongly Disagree Mostly Disagree Disagree or Agree Somewhat Agree Mostly Agree Strongly Agree N/A

Prior to distributing the questionnaire, the study’s data collection instrument, the study
definitions, and the supplemental guidance was reviewed by a four-person advisory group
comprised of research scientists specializing in the field of quality measurement. The advisory
group provided feedback on the survey’s presentation of the concepts to be ranked, the level of
comprehension required to provide meaningful feedback and the methods used to evaluate
each concept’s relevance to the topic.

Step 3: Determining Level of Consensus (establishing credibility)

The third and final round for the process convened the group of informed stakeholders in a
private virtual Zoom meeting room for discussion and voting on the concepts that are

important when making decisions about the fitness of PROM data. Respondents to the data

collection survey received a personalized email invitation to participate in the expert panel
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discussion on a consensus definition for a harmonized patient-reported outcome data quality
framework. A total of 22 invitations were sent with a final group of 10 individuals
participating.'® Reasons respondents provided for their not being able to participate included
availability during the scheduled time, perception they did not possess the specific expertise
required, or they lacked experience with data quality assessment.

Panelists were convened for a 90-minute session during which they were presented with the
option to discuss then vote on those concepts which resulted in moderate to low agreement on
importance in the online survey. Concepts were determined for panelist review when their
importance score (weighted mean) was less than or equal to 5.5. Each respondents’ vote on a
data quality element was equally weighted, except for the “N/As” which was the proxy used for
“not relevant” which were assigned a zero weight to eliminate them from the overall
Importance score. Additionally, any concept receiving at least two “N/A” votes in the survey
was automatically included for further discussion by the expert panel, regardless of its actual
importance score. Each concept was presented individually to the panel with a graphical
representation of the distribution of the results as well as basic descriptive statistics (min, max,
median, mean and weighted mean). Panelists were asked if they had any questions about the
concept, the data presented or whether they wished to discuss the concept prior to embarking
on voting on its importance—conducted using the poll feature in Zoom with panelists making
their selection directly from their home screens. The on-screen scoring process used a seven-
point Likert scale and panelists were given up to 30 seconds to provide their input. Graphical
results of each vote were then immediately presented back to all panelists for reaction and

further discussion.
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After voting was completed for each concept, panelists were asked if they wished to comment
on the results or if any questions or another round of discussion and voting was required to
allow panelists to adjust, enhance or modify their prior response. In those cases where panelist
responses were distributed between agreement and disagreement, a second vote was
performed after discussion. If the results of the second vote were identical to the first, the
voting was considered complete, and the next concept was considered until all concepts in the
proposed matrix were evaluated.

The session was recorded, and the recording was transcribed in AWS Transcribe to allow for
documentation and analysis of the key points of the panelist discussions. The transcriptions
were reviewed against the recording to ensure the accuracy and clarity of the session notes.
These were then used to provide greater detail to the panelist comments on their
considerations of the concept’s importance.

Results

Step 1: The initial survey of informed stakeholders resulted in 24 respondents and a 100%
completion rate. Average time to complete the survey was six (6) minutes. Respondents
represented several different end-user types (Figure 3.3) and a range of experience with

patient-reported outcome data (Figure 3.4).
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Figure 3.3: Respondents Professional Affiliation

Other (please specify) 38%
Academia/Research Institution
Healthcare Consulting

Audit Firm

Health Maintenance Org (HMO)
HEDIS Vendor

Managed Care Org (MCO)

38% of respondents self-identified as a data scientist or informaticist, 21% as a quality measure
developer, 17% identified as a quality manager and 7% as a healthcare consultant. The
remaining respondents were evenly split between HEDIS auditor, primary care provider,

healthcare researcher, and “other”.

Figure 3.4: Respondents self-reported exposure to PROM data

How frequently do you encounter PROs or PGHD in a
professional capacity?

| do not encounter PRO data or PGHD
Annually

Quarterly

Monthly

Weekly 33%

Daily
Respondents’ level of experience with patient-reported outcome data varied, with 48% having
greater than 10 years’ experience. 46% reported between 4- and 10-years’ experience and only
13% reported having 3 years or less. Eight of the respondents listed their relevant contributions
to the general body of knowledge around person reported information and data quality in the
form of research published in peer reviewed journals, operational reports for government or

other grant supported quality projects, participation in the design and execution of PROM-

57



based PM development projects, development of data quality tools, and development of
quality program requirements that include PROM information.

Step 2: The list of concepts reviewed during the online review and voting of the PROM-DQA
concepts consisted of 62 individual questions reviewing a total of 40 individual concepts
(Appendix A-3). A total of 23 stakeholders completed all the required questions in the online
survey, 74% of whom also provided additional information for optional questions. The optional
guestions were open ended and primarily involved the respondent providing free text to
further elaborate on a concept or any additional details. All respondent data was downloaded
from SurveyMonkey® into MS Excel for analysis.

Step 3: Expert Panel review of the draft concept list. A total 25 concepts were posted to the
screen with a brief introduction by the session moderator, a brief discussion of the results for
the concept’s evaluation in Step 2, followed by the participants using the Zoom poll feature to
vote on importance (Figure 3.5).

Figure 3.5: Expert Panel ltem Agreement
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Representation of the groups’ expertise was intentionally broad, and the discussions provided
some insight into the context for the varying level of agreement on importance. From a
certified HEDIS auditor perspective, the responses tended towards a priority on the analytics of
the datasets as a whole:

“I tend to apply a deductive approach that if there's good data quality analytics that
are there showing low number of anomalies, referential integrity looks quite good.”

“We do a lot of data characterization and if you have a large number of data points,
particularly for exactly the same information over time, you can definitely make some
assessments with regard to the consistency of that data.”

Whereas the practicing clinicians were more interested in the individual scenario in which the
data elements were being collected:
“If I'm doing it through a web app in the privacy of my own space versus directly to
my physician, | might answer differently. | feel more compelled to give the truth when

I was speaking with my clinician because | know that there's an expectation of
whatever | give him is important parcel to my therapy and treatment.”

Analysis

Data returned from respondents in Step 2 was analyzed for completeness utilizing the
completion statistics report in SurveyMonkey and agreement using a computed weighted mean
(x) score (Figure 3.6). Weighted mean instead of arithmetic mean was chosen to account for
the frequency of respondent choice contributing to the overall importance rank.3132 The
weighted mean calculation does not include any of the “N/A” designations. Basic descriptive
statistics were also computed for each element (minimum, maximum, median, mean, SD), all of
which were presented to the panel during Step 3 of the consensus process.!32%:33

Figure 3.6: Weighted mean (X)

XiWq1 + XoWy + X3W3 .. X, Wy,
Total

weighted mean =
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w = weight of answer choice (1=strongly disagree, 7=strongly agree)

x = response count for the question
The benchmark for high agreement amongst respondents was selected as a weighted x > 5.5,
moderate agreement when X < 5.5 and >3, and low agreement when x< 2. The benchmark was
selected as the score represented approximately 80% of the points on the scale.3*3> Any
element that received at least two N/A votes was included for further discussion by the panel.
Of the 40 concepts presented for evaluation, 19 received a not relevant (N/A) designation from
any respondent, 10 of those 19 receiving at least two N/A votes from respondents. Only 1
concept (Data Quality Test Type: N/A = 3) received two or more N/A votes from respondents.
Of those ten concepts receiving two or more N/A votes, seven had a (x) > 5.5 which pushed
them into a final round of review by an expert panel of key informants.
Respondents strongly agreed on the importance of 22 of the 40 concepts (x>5.5), and only
moderately agreed on the importance of the remaining 18 concepts (3<x<5.5). None of the
original 40 concepts were calculated as having poor agreement (¥<2) amongst respondents. 20
concepts received no “Disagree” votes on importance, however in 15 of these 20 cases, at least
one respondent submitted a neutral vote (Neither Agree nor Disagree). The five concepts that
received no negative or neutral votes included:

1. Database Format Interoperability: The indication that the data format used meets ONC
interoperability requirements for data exchange

2. Data Quality Assessment: A record of the number and type of measures deployed that
are monitoring the quality of the target data at any point in time

3. Questionnaire Response Value Low: the number of records that have a value that is
lower than a pre-specified threshold

4. Questionnaire Response Value High: The number of records that have a value that is
higher than a pre-specified threshold
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5. Data Quality Thresholds: The reference to a technical specification or other relational
dataset that defines the use-case threshold for accuracy and precision

Discussion

The development of a consensus-based definition for what constitutes data quality, and the
integrated hierarchy of that information relies upon agreement by the end-user that the critical
and foundational aspects of a dataset needed to determine its fitness are present and within
expected margins. This study set out to answer several essential questions: First, to identify
what specific information must be present and made clear to evaluators assessing PROM data
quality; and second, to understand what external references (published evidence, accepted
norms, repositories, etc.) are relied upon when making judgements about the usability of
PROM data for the purposes of performance assessment. Discovery of informed stakeholder
opinion and expectations was the method chosen for addressing these questions. The main
purpose of this study was nicely summed up by one of the experts during the final round of
review.

“..it's rare to have the guidance. | mean, that's basically what were employed to

do...to apply our own expertise and understanding because it's rare that we have

clearly defined instruction and what exactly the data quality should look like

under these scenarios.”
Establishing transparency around a core set of expectations for PROM-DQA creates an
opportunity for both the recorders of the information and the vendors of the systems within
which it is recorded to enhance the documentation of relevant outcomes. Creating uniform set
of data expectations that can be continuously assessed against a standard benchmark improves

the credibility, reliability, and utility of the information. Ensuring the representations of data

quality achieve a sufficient level of face validity for all decision-makers, regardless of their
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fluency in data science methods, will allow broader acceptance of PROM information in the
assessment of clinical quality and will substantially inform quality improvement efforts. As
there is a broad range of end user needs, even in the narrow context of quality improvement, it
can be challenging to create a completely uniform set of requirements for PROM data quality.
The data quality concepts reviewed in Steps 2 and 3 were grouped into related categories using
the information provided by informed stakeholders and the original classifications or
associations from the FHIR Resource definitions or OMOP DQD reference tables. Related
concepts that were originally split for their independent evaluation of relevance and
importance to the DQA model were recombined based on the informed stakeholder
information. For example: the concepts related to questionnaire information were assessed by
stakeholders as 11 individual concepts (Questionnaire, Questionnaire Data Type, Questionnaire
Response Value, Questionnaire Standard Terminology, etc.) however for inclusion in the
framework, those elements that were determined to be both relevant and important to data
fitness decisions were aggregated into the Questionnaire category comprised of five
components (Table 3.1). The consolidation of individual concepts into domains was guided by
the stakeholder discussions during the expert review.

Weiskopf’'s Desiderata defined the critical parameters for an ideal DQA model. The model
developed in this study was collated with broad stakeholder input from across those disciplines
that are directly involved with data quality decision making as well as those involved in using
the results to inform policy. This model provides guidance about best practices for improving
the consistency of decision making within a specific context, however its adherence to open

standards allows for continued iteration enabling the parameters to be adjusted as users gain
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more experience with it. The model was built in harmony with well-established and open data
guality and digital measurement standards—stewarded by international Standards Development
Organizations (SDOs)—and are well supported by both the SDOs and the communities that use
them. Finally, the model does provide detail about minimum expectations but does not

reference any gold standard or other benchmarks.
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Table 3.1: Concepts Important to Patient-Reported Outcome Data Fitness Decision-making

Database Format

Use of standard interoperability format for data structure (e.g., FHIR, OMOP)

Format used meets ONC interoperability requirements for healthcare data
exchange (e.g., USCDI)

Data Governance

Presence of reference information used for the assessment and transformation of
data

Presence of process documentation characterizing the necessity of data
enhancement during transformation process

Data Source

Records must contain the primary source of patient-reported outcome data

The presence of provenance information regarding all transformations made to
the dataset prior to the quality assessment

Presence of information verifying the end-user interface represents the data in a
manner that is true to its original form (original veracity of data persists in target
dataset)

Context of Use

Intent (use-case) for the target dataset must be well defined

Patient Encounter

Documentation of actual encounter datetime information must be present

Questionnaire

Documentation for instrument type, or method used to collect patient-reported
outcome data must be present

Presence of a total score (result) asserting completion of a standard PROM
instrument

Prevalence report detailing any missing values in the score or result field of the
dataset

Documentation of, and reference to, the specification for any pre-defined
threshold for indicated use-case (e.g., quality measure defined threshold
indicating positive observation)

The number of records for whom the score or result field is higher or lower than
the pre-specified thresholds for indicated use-case. This also includes the number
of results in any record that are found to be out of range (not outliers) for the
PROM used.

Workflow

The presence of information detailing those workflow practices that must exist
for end users to “trust” the information is accurate and can be used for clinical
quality.

Data Quality
Assessment

A record of the number and type of data quality assessment (DQA) measures
used to ascertain its fitness for an intended use-case

Presence of a DQA measure report exposing inconsistencies and critical errors
within the dataset that would affect fitness determinations for an indicated use-
case

Presence of report detailing results of tests used to determine data dependences
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Study Limitations and Strengths

This study sought to define a consensus-based model for assessing patient-reported outcome
data for use in quality measurement programs; however, the lack of any current DQA model for
PROM information and a global lack of clarity on the terms used in the field of patient reported
outcome performance measurement (PRO-PM) presented several challenges during this study.
A complete lack of guidance in terms of how to validate PRO or PROM data for the purposes of
assessing the quality of care made it very difficult to recruit key stakeholders. Due to the
extensive, and often inconsistent, use of the many different terms to describe patient reported
outcome data—such as patient-generated health data—we included a variety of terms in the
literature searches, surveys, and interviews. This is a limitation of the study as these terms are
not interchangeable with the specific concept of “patient-reported outcome data” and may
have been interpreted differently by different stakeholders. The need for the study to obtain
consensus from a group of stakeholders with a broad set of perspectives on the use of patient-
reported information (a category including patient reported outcome data) required the
expansion of the definition to match the stakeholders understanding. While the intent for use
of this model to be focused on PROMs, the inconsistency in the use context for the various
terms presents some challenges for the final model. This is a limitation of the interpretation of
the results for patient-reported outcome data specifically and could limit its applicability in the
framework. Future research and more precise application in digital quality measurement should
utilize these terms correctly and accurately which would improve the quality of this framework.
Qualitative studies using a similar method suggest a median consensus threshold of greater

than 88% however, for this particular study, a moderate mean threshold of 75% was chosen for
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this study to ensure the final framework represented the widest array of perspectives
possible.123%38 The main goal of this study was the formulation of a core list of concepts, rather
than final agreement on the components of the list, the lower threshold was necessary to
ensure inclusion of the widest array of viewpoints possible without creating a series of “sub-
lists” for any one stakeholder group. While it can be difficult to address reliability of the
conclusions made by these qualitative findings, it would be possible to independently verify the
credibility of informed stakeholders’ expertise. The small size of the respondent sample and the
lack of repeated rounds of questioning and voting on every single concept might lessen the
repeatability however the close alignment with international standards (e.g., OMOP, FHIR) of
the concepts under review lessens the chance of variation in respondents’ interpretation and
improves the probability that the importance rating reflects a common understanding.

It is possible when using a reactive Delphi process to impose the researcher’s preconceptions
when presenting an already-specified list of concepts for review without allowing for
respondent perspective related to the problem.!! In this case, this was managed by using open-
ended questions during the Stage | survey of user experiences and thoughts on patient-
reported outcome data quality topics and by providing multiple free text fields within every
category being assessed during Stage 3 to allow for additions and alternative options to be
suggested by participants.

This study confirms the rarity of decision-makers access to guidance when assessing fitness of
PROM data. They must rely upon a variety of statistical and operational test results to make
these decisions and are often presented with seemingly inconsistent information which

requires substantial expertise to interpret. The model’s focus is specific to patient-reported
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outcome measures (PROMs) and while this is a very narrow context, the general parameters
may apply to other domains of healthcare where patient reported information is self-
documented in their medical records. In the context of social determinants of health (SDoH),
where a person’s own assignment of their race and ethnicity might be very different than what
a clinician or other proxy might observe and document in the medical record, the same PROM
principles for data quality assessment may apply. The PROM-based DQA domains such as
Source and Workflow are potentially very valuable to those studying social determinants,

especially their intersection with patient reported outcomes.

Conclusion

A uniform, well-defined list of data quality concepts applicable to using PROM data for the
purpose of quality measurement would provide much needed guidance and enhance the
consistency and reliability of data fitness decision-making. This study confirmed the desire for
more specific guidance to support evaluators’ decision making about PROM data fitness.
Despite varying objectives, decision makers can agree on a model providing uniform
parameters for evaluating data fitness that are central to their decisions about the useability of
PROM data. Clarifying expectations for data consistency, completeness, and plausibility through
deployment of unambiguous requirements defined in quality program rules and regulation is
needed to increase acceptance of PROM data in the quality measurement ecosystem.

This additional detail still needs to be defined by those programs for which PROM data is being

validated and these benchmarks should be established through systematic analysis of real-
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world PROM data submitted for quality reporting informed by the experiences of evaluators in

the field making data quality decisions for these programs.
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Appendix A-3: Concepts Considered for PROM Trust Framework

Table A3-1: Concepts Considered for PROM Trust Framework

Data Quality
Concept Name Concept Description Concept Type Domain
Database Format | Format of source dataset used to assess PGHD fitness Conformance
(e.g., FHIR, JSON, SQL, CQL, etc.)
Database A yes or no value indicating the dataset used to evaluate | Test & Conformance
Standard Format | PGHD fitness is stored in a standard format that is Parameter
useable, locatable, feasible to access and process
Database Version of standards used to store information (e.g., FHIR | Summary Conformance
Standards Use 4.0.1,CQLv1.5.1, etc.) Information
Database Format | A yes or no value indicating the data format used meets Test & Conformance
Interoperability ONC interoperability requirements for data exchange Parameter
internally and externally (e.g., USCDI)
Patient The number and proportion of records with a value Data Element Conformance
Demographics present in Patient Demographics fields (e.g., age, gender, Completeness
ethnicity, primary language, culturally relevant Plausibility
information)
Patient The number and proportion of records containing Data Element Conformance
Directives documentation of patient choices, (consent) permitting or Completeness
denying recipient(s) or recipient role(s) to perform one or Plausibility
more actions within a given policy context, for specific
purposes and periods of time.
Data Source Data Element Conformance
Type The number and proportion of records containing Completeness
source of PGHD information (person, medical Plausibility
device, wearable device, other)
Data Source Data Element Conformance
Provenance The number and proportion of records containing Completeness
metadata on the activities taken upon the source Plausibility
information to transform to the target dataset.
Provenance is prepared by the application that
initiates the create/update of the PGHD
Audit Log: Data A yes or no value indicating the presence of the records Test & Conformance
Record management log assuring privacy and security safeguards | Parameter
Management are maintained and functioning.
Audit Log: Data Number and type of measures deployed that are Summary Conformance
Quiality monitoring the quality of the target data at any point in Information
Assessments time (ratio of data to errors, ETL transformation errors
rate, data time to value, mandatory field enforcement,
number of in-line corrections)
Audit Log: DQA Presentation of DQ measure results exposing discernable | Summary Plausibility
Report patterns of data inconsistencies and/or systematic errors | Information
Audit Log: A yes or no value indicating the presence of provenance Test & Completeness
Provenance information Parameter
Audit Log: A yes or no value indicating the persistence of Test & Conformance
Persistence provenance information that verifies the data is true to Parameter

original form in the end user interface.
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Concept Name

Concept Description

Concept Type

Data Quality
Domain

Encounter Type

The number and proportion of records documenting the
type of encounter during which health data was
generated

Data Element

Completeness

Encounter
Location

The number and proportion of records documenting the
location where the PROM collection takes place and/or

the mode of data collection (face to face, asynchronous

via online form, other)

Data Element

Completeness

Encounter class

The number and proportion of records
documenting Period (Date/Time) information for
Encounter Type

Data Element

Completeness

Encounter Data Element Completeness
reference The number and proportion of records relating the Plausibility
frequency of patient contributions to their health
record for any PROM element. (e.g., how many
times PHQ-9 appears within a certain period for an
individual.)
Encounter Data Element Completeness
performer The number and proportion of records containing

the role\licensure of person documenting or
collecting the PROM in record (patient, Care
Manager, MD, RN, etc.)

Questionnaire

The number and proportion of records documenting
standard instrument type used to collect PROs

Data Element

Completeness
Conformance

Questionnaire
Data Type

A yes or no value indicating if the Questionnaire is the

expected data type based on the technical specification.®

Data Element

Conformance

Questionnaire
Response Value

The number and proportion of records documenting
presence of total score result indicating complete
administration of questionnaire-asserting the structured
group of questions that comprise the instrument have
been successfully answered and a valid total score was
calculated and present in the record.

Data Element

Completeness
Plausibility

Questionnaire
Response
metadata

The number of records that contain supplemental
information on acceptable use parameters for the
instrument used (legal rights of use info, valid scoring
range, positive thresholds, etc.).

Data Element

Completeness

Questionnaire
Standard
Terminology

The number and percent of records that have a standard,
valid term present in all Questionnaire and Questionnaire
Response fields as specified. (Use of preferred standard
terminology to document instrument and result.)

Data Element

Conformance
Plausibility

Questionnaire

The number and percent of records with a NULL value in

Data Element

Completeness

Response Null the QuestionnaireReponse value field (considered not Conformance
Value nullable) Plausibility
Questionnaire The number and percent of records with a value of 0 in Data Element Completeness
Response Zero the QuestionnaireReponse value field Conformance
Value Plausibility
Questionnaire The number and percent of records with missing Data Element Completeness
Response: QuestionnaireReponse values Plausibility
Missing Value

73



Data Quality

Concept Name Concept Description Concept Type Domain
Questionnaire The prespecified threshold (expected) for the Test & Conformance
Response: Value | QuestionnaireReponse value field Parameter
Threshold
Questionnaire The number of records that have a value that is lower Data Element Conformance
Response: Value | than a pre-specified threshold.® Plausibility
Low
Questionnaire The number of records that have a value that is higher Data Element Conformance
Response: Value | than a pre-specified threshold.3® Plausibility
High
Data Quality: The reference to a technical specification or relational Test & Conformance
Thresholds dataset that defines pre-specified thresholds asserting Parameter

sufficient accuracy and precision for any specific use case
Data Quality: Use case pre-defined for correction and enhancement of | Test & Conformance
Context datasets linked to its intended use. Parameter
Specificity
Data Quality: A yes or no value indicating target dataset complies with Summary Conformance
Adherence to the pre-specified end-user expectations for intended use | Information
Target case
Data Quality Test | Test type used to ascertain dataset adherence Test & Conformance
Type Parameter
Dataset Reference information used in the assessment and Test & Conformance
Governance standardization of information within the dataset Parameter
Reference
Data Quality: Documentation of the process that characterizes the Summary Conformance
Dataset necessity of data enhancement based on standard Information
Governance reference information.
Process
Data Quality: A report that characterizes how well source data Summary Conformance
Measurement transformation to target dataset meets end user Information Plausibility
Report expectations.
Data Quality What criterion/test is used to ascertain data Test & Conformance
Criterion dependencies? Parameter Plausibility
Data Quality Report of data dependencies results Summary Conformance
Dependency Information Plausibility
Report
Actionability what do errors and inconsistencies signify
Workflow Workflow practices that must exist for end users

to “trust” the information is accurate and can be
used for clinical quality

74



Appendix B-3: Stakeholder References and Additional Feedback

Table B3-1: External References & Processes Used to Test Patient-Reported Outcome Data Quality

Database e Pre-built test cases in Information Analyzer tool* with thresholds for acceptance
Format e conduct review of primary source documents to applicable database fields
e conformance to standard is first test, then checks are made for the code
validity
e Test that keys work to link related files. Sometimes do univariable tests (ranges,
etc.) or intervariability consistency checks (skip patterns, etc.)
e Conformance test results, if available. Otherwise, import/export validation logs.
Data e Descriptive-based statistics and logical relationship review based on
Source/Patient established thresholds
Information

missingness and bias in missingness; contradicting information; evaluate
correlations among volume of patient records with volume of patient
demographics/directives

Primary Source Verification?

association rule confirmation, trending, monitored form completion (time
responses), ancillary data reconciliation (confirmation against existing
records/redundant collection)

commonly [used] test is null value counts. Required fields should have 0,
optional fields can have not 0. If reference tables are not used for fields (e.g.,
gender), then value frequencies should be generated to identify anomalies

demographics: [for example] if the person's visits all occur after their birth year
and ensuring that they have a valid sex

typically examine a set of various fields for the determination of data source in
3 dimensions: The source organization, the source person(s) and the source
technology. No thresholds are used but outreach is often made to sending
systems when this information is not available.

Depending on volume and impact of data, verifying sample of records from
target Db to source Db. Threshold is dependent on error type, but less than 1%
is standard

Reviewing ETL source code and logs from adjacent Db to target Db is also
useful

Provenance data is excellent for error resolutions, but usually code review and
review of reference tables is needed for systemic data issues

1 https://www.ibm.com/products/infosphere-information-analyzer
2 https://www.ncga.org/programs/data-and-information-technology/hit-and-data-certification/hedis-compliance-audit-
certification/about-the-hedis-compliance-audit/
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Patient °
Encounter

We look for standardized codes for encounters to determine the type of
encounter, such as SNOMED, CPT and HL7 encounter codes. We do not reject
data lacking this information, but it may make other processing and use of the
data less meaningful or informed

Encounter type, location, and date/time are necessary to assess the
reasonableness of data. Date/time is very important, especially in
determination of the timeliness metric, expectations about relevance and
completeness of data can be set based on type and location.

Instrumentand | e

Provenance: Not Null, and valid value. Persistence is secondary to expected

Instrument data management adjuncts.

Score e Look for missing data. Look for outliers. Identify who reported the data, why
and at what point. Look for patterns within the responses

Data Quality e Data quality reports can be misleading and tricky. If thresholds for data

Assessment acceptance are too high, excessive data could be dropped in ETL resulting in a

biased data set and unreliable research. If no errors are reported, parameters
may be overly permissive.

Tailoring of validations and reporting of validation outcomes should be a very
contextual exercise.

Audit logs are commonly used in QM* audits unless anomalies arise in data
interrogation and root cause analysis is needed

Table B3-2: Additional Considerations for Patient-Reported Outcome Data Quality Assessment

Database Format

e Astandard data format does not necessarily mean the source of truth
data is accurately reflected in the data source

e The ONC USCDI standards? are pretty strong for EHR data but have not
been as well established for the many types of patient-reported outcome
data

e Integrity of the structured data is only as valuable as the integrity of the
data to the producer's intent [which] can be diminished by excessive
efforts toward standard formatting.

e Reviewing data model, including LDMP, Referential Integrity?, and field
constraints®

Data Source/Patient
Information

e [dentifying why a value is missing, and to what extent the missingness is
systematic.

o | don't differentiate between patient reported and provider documented

data, as long as the data is recorded in the legal health record

1 quality measure (QM)

2 https://www.healthit.gov/isa/united-states-core-data-interoperability-uscdi

3 Local data manager (LDM) system

4 https://database.guide/what-is-referential-integrity/

5 https://www.tutorialspoint.com/sql/sql-
constraints.htm#:~:text=Constraints%20are%20the%20rules%20enforced,level%200r%20a%20table%20level.
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Patient directives are often important in the context of data access but
are often not present in the data delivery

Additional study is needed to assess best practices for overcoming patient
hesitancy to share personal information

check that any sex-related records (like prostate cancer) are properly
attributed to the correct sex

The technology (whether EHR or other IT system) is important in the
provenance of information (both patient-reported outcome data and
otherwise). Significant and meaningful data quality issue may be present
based upon technology utilized.

Intrinsic expression vs. extrinsic can also be important. Was the data
collected actively by intent or passively by trigger or random collection?
Was the subject aware of the data collection?

Patient Encounter

Location of the encounter (PCP, urgent care, express care) is important.

Dates and updates are the most important thing here, [observations may]
change over time (previously a smoker, no longer a smoker)

The location when the information was biologically relevant is rarely
available. Most systems do not rigorously record and transmit such
information, even though it may be valuable for context.

Recorder information can often be misleading. The recorder may be a
scribe during an encounter with a provider. It must be considered carefully
and should be collected with consideration to the intended use.

Workflow Optimal clinical workflow and quality PROM measures will also likely
require contributions from Al/ML to structure unstructured data that is
the preferred forms of both patient and provider expression

Data Quality data quality checks are not shareable in a fully computable context. This

Assessment makes it difficult to accept the audits/checks performed by others when

dealing with healthcare data

Very few healthcare organizations have mature data management
programs in which data quality metrics are used.

prefer to have some metadata about the full data source to get a better
understanding of what to expect from a database. This is usually the
name, type of data (EHR, etc.) date of the source data version and OMOP
vocabulary version
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Appendix C-3: Patient-Reported Outcome Data Quality Surveys

Round 1: Evaluating the quality of patient reported outcome (PRO) data - Recruitment of
Informed Stakeholders

Section 1: Email outreach to recruit informed stakeholders

[subject] Requesting your assistance with data quality research
[body]

[name],

I am conducting research into perceptions of patient reported data quality. Specifically, | am
seeking to identify a set of intrinsic values considered by decision-makers to be the “gold
standard” for high quality datasets. | am hopeful that the identification, harmonization and
standardization of expectations would provide a roadmap for the enhancement of patient
reported data, thereby increasing its value to quality programs.

| am seeking input from experts across several disciplines, specifically those with substantial experience
evaluating data quality and/or auditing healthcare data management practices. If you are interested in
supporting this research project, please complete the brief screening questionnaire HERE. Following the
initial questionnaire, a second link to the actual data collection survey will be provided. The initial
survey is intended solely for the purposes of helping categorize your responses and is not intended to
evaluate your expertise in any way.

If you are not able to participate or feel that | should also seek feedback from someone else in your
organization, please feel free to forward this email.

Thank you in advance for your time and willingness to support my research.

Sincerely,
Ben
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Section 2: Online data collection using SurveyMonkey

Thank you for being willing to contribute your own personal expertise to this project. This study
seeks to identify and characterize data consumer perspectives regarding the quality of person-
generated health outcome data. The goal of this research is to improve the value of this
important outcome data and promote its effective use in quality improvement.

The information obtained from this research will assist in developing a consensus-based
definition for data quality, harmonizing different end-user perspectives around a common data
quality assessment framework (DQAF).

Participants will be asked to evaluate a list of quality concepts and provide their own
perspective of priority, credibility and trustworthiness in the context of data fitness. The results
will be used to ascertain initial agreement for a of a structured consensus definition for PRO

data quality.

Thank you.
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Section 3: Survey to collect Informed Stakeholder Information

1)
2)

3)

4)

5)

6)

7)

8)

Name [First, Last]
Name of firm [organization with which you are most recently affiliated]
1. If not currently affiliated w/org utilizing or evaluating PRO or PGHD, please ID the org for
which you were affiliated at the time

Org Type

1. Managed Care organization
HEDIS vendor
Health Maintenance organization
Audit Firm
Primary Care Practice (incl PCMH)
ACO
Healthcare Consulting
Hospital
Academia

LN WN

How frequently do you encounter PROs or PGHD in a professional capacity?
Daily

Weekly

Monthly

Quarterly

Annual Review

| do not encounter PRO or PGHD

ok wnNE

What is your primary role in terms of reviewing and/or evaluating PROs or PGHD?
1. Primary care provider

Quality Manager

Auditor

Data Scientist/Informaticist

Healthcare Researcher

Health Policy decision maker

Quality measure developer

Consultant

Other (please explain)

W NOULRAWN

Number of years’ experience in working with PRO data and/or PGHD
1. 1-3, 3. 7-10,
2. 46, 4. 10+

Is the PRO data or PGHD you encounter limited to a particular demographic or geographic
boundary? If yes, please describe briefly:

Please provide a list of your relevant research or other contributions to the body of knowledge
pertaining to data quality assessment of PRO data or PGHD.
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Round 2: Review and voting on Data Quality Concepts by Informed Stakeholders

Section 1: Email outreach providing informed stakeholders access to data collection
instrument

[subject] Research into person-reported data quality

[body]

[name],

Thank you for agreeing to contribute to my research on person-reported data quality. Please
provide all your responses using the online survey (link to survey or use QR code below). The
survey should not take more than 45 minutes to complete.

If you have any difficulties accessing the data collection survey or find an issue with one of the
guestions, please email me ASAP at hamlin@ncga.org

If you indicated in the original invite that you would be willing to be part of the expert panel
review, please input your availability for a 90-minute Zoom panel meeting using this link.
Thanks again for supporting this important research into perceptions of patient generated data.

Sincerely,
Ben
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Section 2: Online data collection using SurveyMonkey

Thank you for agreeing to participate in this study characterizing data consumer perspectives
regarding the quality of person-generated health outcome data. The information obtained from
this research will assist in developing a consensus-based definition for data quality, harmonizing
different end-user perspectives around a common data quality assessment framework (DQAF).
Please provide your assessment of relevance and importance to every concept provided.

Rank each concept’s importance based upon your own views of its priority, credibility and value
in the context of evaluating data fitness. Please review each concept definition carefully in the
context of whether it is relevant and important to the end-user's ability to make informed
decisions about a dataset’s fitness for use in quality. For those concepts that you deem not
relevant to a dataset’s fitness, please use N/A and provide any additional details on the free-
text field.

Figure C3-1: Seven-point Likert scale: Importance

S’f” ongly Mostly Somewhat Neither agree nor Somewhat  Mostly Strongly
Disagree Disagree Disagree disagree agree agree agree
< >

1 2 3 4 5 6 7

Finally, please use the free text field to provide any additional contextual information on each
concept’s rank or other comments you wish to provide that will assist in the development of
the final model. Free text fields are optional, but all information that you provide is greatly
appreciated and will be evaluated in the next round. The end of the survey contains several
open fields for respondents to suggest additional concepts that are not included in the original
list but are thought to be important for evaluating data fitness.

Definitions

Before completing the survey, please familiarize yourself with this set of definitions:

Patient generated health data (PGHD) - are health-related data created, recorded, or gathered
by or from patients (or patient caregiver). PGHD include, but are not limited to, health
history, treatment history, symptoms, biometric data and patient-reported outcomes or
outcome measures. PGHD are distinct because patients generally decide how to share
these data in the context of their health concerns.?

Patient reported outcome (PRO) — A reporting of personal health status coming directly from
an individual without manipulation or interpretation of the information by another.?

Patient reported outcome measure (PROM) — Instruments used to collect PRO information.
PROMs are standardized questionnaires completed by patients which are used to inform a
care team of the patient’s perceptions about their health.3

End-user/data consumer — The target audience for data quality assessment information.
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FHIR- Fast Healthcare Interoperability Resources (FHIR) are an HL7 International standard
describing data formats and elements as “Resources” which enable the exchange of
electronic healthcare data across institutions.

Questionnaire/QuestionnaireResponse Resources- A Questionnaire is an organized collection
of questions intended to solicit information from patients, providers or other individuals
involved in the healthcare domain. A Questionnaire can guide a user through a data
collection process that ensures appropriate information is collected based on answers to
questions asked, how they are ordered and grouped, any intervening instructional text and
what the constraints are on the allowed answers. The results of a Questionnaire can be
communicated using the QuestionnaireResponse Resource.*

OMOP- The Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM)
standardizes the format and content of observational data, allowing capture and use of
healthcare information in a consistent and reliable manner for research.

Harmonized Data Quality Assessment (DQA) Terms: °

Conformance — Do data values adhere to specified standards and formats?
Completeness — Are data values present?
Plausibility — Are data values believable?

Data Quality Concepts for Review and User Feedback

Please review each concept definition presented carefully in the context of whether it is
relevant and important to the end-user using the information to make informed decisions.
Several concept types are to be considered including element-level data, statistical parameters
as well as summary display information. For test concepts where you normally rely on a pre-
specified parameter to make a judgement, please include in the text box both the name, the
pre-specified threshold typically applied in your setting for this test and the reference for the
selected parameter.

Data Quality
Concept Name Concept Description Concept Type Domain

Database Format Format of source dataset used to assess Conformance

PGHD fitness (e.g., FHIR, JSON, SQL, CQL,

etc.)
Database Standard | A yes or no value indicating the dataset used | Test & Parameter Conformance
Format to evaluate PGHD fitness is stored in a

standard format that is useable, locatable,

feasible to access and process
Database Standards | Version of standards used to store Summary Conformance
Use information (e.g., FHIR 4.0.1, CQLv1.5.1, etc.) | Information
Database Format Ayes or no value indicating the data format | Test & Parameter Conformance
Interoperability used meets ONC interoperability

requirements for data exchange internally

and externally (e.g., USCDI)
Patient The number and proportion of records with Data Element Conformance
Demographics a value present in Patient Demographics Completeness

fields (e.g., age, gender, ethnicity, primary Plausibility

language, culturally relevant information)
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Data Quality

Concept Name Concept Description Concept Type Domain

Patient Directives The number and proportion of records Data Element Conformance
containing documentation of patient Completeness
choices, (consent) permitting or denying Plausibility
recipient(s) or recipient role(s) to perform
one or more actions within a given policy
context, for specific purposes and periods of
time.

Data Source Type Data Element Conformance
The number and proportion of Completeness
records containing source of PGHD Plausibility
information (person, medical device,
wearable device, other)

Data Source Data Element Conformance

Provenance The number and proportion of Completeness
records containing metadata on the Plausibility
activities taken upon the source
information to transform to the
target dataset. Provenance is
prepared by the application that
initiates the create/update of the
PGHD

Audit Log: Data Ayes or no value indicating the presence of | Test & Parameter Conformance

Record the records management log assuring

Management privacy and security safeguards are
maintained and functioning.

Audit Log: Data Number and type of measures deployed that = Summary Conformance

Quality are monitoring the quality of the target data | Information

Assessments at any point in time (ratio of data to errors,

ETL transformation errors rate, data time to

value, mandatory field enforcement, number

of in-line corrections)
Audit Log: DQA Presentation of DQ measure results exposing = Summary Plausibility
Report discernable patterns of data inconsistencies | Information

and/or systematic errors

Audit Log: A yes or no value indicating the presence of | Test & Parameter Completeness
Provenance provenance information
Audit Log: A yes or no value indicating the persistence Test & Parameter Conformance

Persistence

of provenance information that verifies the
data is true to original form in the end user
interface.

Encounter Type

The number and proportion of records
documenting the type of encounter during
which health data was generated

Data Element

Completeness

Encounter Location

The number and proportion of records
documenting the location where the PGHD
collection takes place and/or the mode of
data collection (face to face, asynchronous
via online form, other)

Data Element

Completeness
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Concept Name

Concept Description

Concept Type

Data Quality
Domain

Encounter class

The number and proportion of
records documenting Period
(Date/Time) information for
Encounter Type

Data Element

Completeness

Encounter
reference

The number and proportion of
records relating the frequency of
patient contributions to their health
record for any PGHD element. (e.g.,
how many times PHQ-9 appears
within a certain period for an
individual.)

Data Element

Completeness
Plausibility

Encounter
performer

The number and proportion of
records containing the role\licensure
of person documenting or collecting
the PGHD in record (patient, Care
Manager, MD, RN, etc.)

Data Element

Completeness

Questionnaire

The number and proportion of records

Data Element

Completeness

documenting standard instrument type used Conformance
to collect PGHD
Questionnaire Data | A yes or no value indicating if the Data Element Conformance

Type

Questionnaire is the expected data type
based on the technical specification.®

Questionnaire
Response Value

The number and proportion of records
documenting presence of total score result
indicating complete administration of
questionnaire-asserting the structured group
of questions that comprise the instrument
have been successfully answered and a valid
total score was calculated and present in the
record.

Data Element

Completeness
Plausibility

Questionnaire
Response metadata

The number of records that contain
supplemental information on acceptable use
parameters for the instrument used (legal
rights of use info, valid scoring range,
positive thresholds, etc.).

Data Element

Completeness

Questionnaire

The number and percent of records with a

Data Element

Completeness

Response Null NULL value in the QuestionnaireReponse Conformance
Value value field (considered not nullable)® Plausibility
Questionnaire The number and percent of records with a Data Element Completeness
Response Zero value of 0 in the QuestionnaireReponse Conformance
Value value field® Plausibility
Questionnaire The number and percent of records with Data Element Completeness
Response: Missing missing QuestionnaireReponse values Plausibility
Value

Questionnaire The prespecified threshold (expected) for Test & Parameter Conformance

Response: Value
Threshold

the QuestionnaireReponse value field
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Data Quality

Concept Name Concept Description Concept Type Domain
Data Quality: The reference to a technical specification or | Test & Parameter Conformance
Thresholds relational dataset that defines pre-specified

thresholds asserting sufficient accuracy and

precision for any specific use case
Questionnaire The number of records that have a value Data Element Conformance
Response: Value that is lower than a pre-specified threshold.® Plausibility
Low
Questionnaire The number of records that have a value Data Element Conformance
Response: Value that is higher than a pre-specified Plausibility
High threshold.®
Questionnaire The number and percent of records that Data Element Conformance
Standard have a standard, valid term present in all Plausibility
Terminology Questionnaire and Questionnaire Response

fields as specified. (Use of preferred

standard terminology to document

instrument and result.)
Data Quality: Use case pre-defined for correction and Test & Parameter Conformance
Context Specificity enhancement of datasets linked to its

intended use.
Data Quality: A yes or no value indicating target dataset Summary Conformance
Adherence to complies with the pre-specified end-user Information
Target expectations for intended use case
Data Quality Test Test type used to ascertain dataset Test & Parameter Conformance
Type adherence
Dataset Reference information used in the Test & Parameter Conformance
Governance assessment and standardization of
Reference information within the dataset
Data Quality: Documentation of the process that Summary Conformance
Dataset characterizes the necessity of data Information
Governance enhancement based on standard reference
Process information.
Data Quality: A report that characterizes how well source Summary Conformance
Measurement data transformation to target dataset meets | Information Plausibility
Report end user expectations.
Data Quality What criterion/test is used to ascertain data | Test & Parameter Conformance
Criterion dependencies? Plausibility
Data Quality Report of data dependencies results Summary Conformance
Dependency Report Information Plausibility
Actionability what do errors and inconsistencies signify
Workflow

Workflow practices that must exist
for end users to “trust” the
information is accurate and can be
used for clinical quality
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