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PURPOSE 

The Clinical Decision Support Innovation Collaborative (CDSiC) aims to advance the design, 
development, dissemination, implementation, use, measurement, and evaluation of evidence-
based, shareable, interoperable, and publicly available patient-centered clinical decision support 
(PC CDS) to improve health outcomes of all patients by creating a proving ground of innovation. 
The Measurement and Outcomes Workgroup supports the measurement of PC CDS 
implementation and effectiveness to ensure that PC CDS works as intended. The Workgroup is 
comprised of eight experts representing varied perspectives related to CDS. This report is 
intended to be used by those interested in collecting data from patients for PC CDS. All 
qualitative research activities conducted by the CDSiC are reviewed by the NORC at the 
University of Chicago Institutional Review Board (FWA00000142). 
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Executive Summary 

Personalized healthcare can ensure that medical treatments and care are tailored to an 
individual’s characteristics, needs, and preferences. This personalization often requires 
collecting data directly from the patient to incorporate their information into evidence-driven, 
patient-specific recommendations. Patients can provide patient-generated health data (PGHD) 
and other data (e.g., patient preferences, health-related social needs) to personalize their 
clinical care and inform decision making. 

Digital health tools like patient-centered clinical decision support (PC CDS) are used to collect 
PGHD and other patient-provided data. However, collecting these data can place a burden on 
patients, often referred to as respondent burden. Caregivers can also experience this burden if 
they are providing data on behalf of a patient or helping a patient provide data. Respondent 
burden reduces response rates and data accuracy and can negatively impact the patient-
clinician relationship. Understanding of what causes respondent burden for patients and how to 
address respondent burden in the context of PC CDS is still developing.  

This report explores contributors to, and mitigation strategies for, respondent burden associated 
with data collection for PC CDS. Given that PGHD and other patient-provided data are collected 
through a range of mechanisms, we focus on respondent burden associated with: 

• Collecting data using patient-facing PC CDS: Data may be collected directly from 
patients through patient-facing PC CDS (i.e., questions or requests received from apps, 
text messages, and patient portals). For example, a PC CDS tool may collect patient-
reported blood pressure measurements to inform care decisions about hypertension 
management. 

• Collecting data via assessments or surveys: Patients may provide data through 
assessments and surveys (e.g., quality of life and pain assessments) designed to collect 
information such as patient-reported outcomes (PROs), patient preferences, and health-
related social needs. These assessments and surveys can be administered during 
clinical visits or outside the clinical setting through patient portals and smart phone apps. 
These data are then used to inform PC CDS recommendations. For example, a patient 
may respond to a survey during a clinical encounter, and this information is used by 
decision support tools to inform recommendations about patient care.  

Methods 

We conducted a targeted review of peer-reviewed and grey literature. We identified 160 unique 
articles and then performed two levels of screening: a title/abstract and full-text review. 
Following title/abstract and full-text review, 25 articles were deemed eligible for inclusion. An 
additional five articles were identified as eligible for inclusion through the snowball search 
method and targeted searches. 
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Findings were then abstracted into five domains aligned with the Unified Theory of Acceptance 
and Use of Technology (UTAUT) framework, adapted for the PC CDS context (Exhibit E1). 
Literature review findings were augmented by qualitative interviews with four key informants and 
discussions with eight members of the Clinical Decision Support Innovation Collaborative 
(CDSiC) Measurement and Outcomes Workgroup. 

Exhibit E1. Respondent Burden Domains Based on the Adapted UTAUT Framework  

Domain Definition 

Performance Expectancy What a patient expects to gain from providing data 

Social Influence Interaction with clinicians and/or caregivers 

Effort Expectancy Ease of use/complexity of the tool or instrument 

Facilitating Conditions Conditions to support the collection of data from patients (health 
system, conditions when completing a measure) 

Personal Factors Factors specific to the characteristics, preferences, and needs of an 
individual 

Contributors to and Mitigation Strategies for Respondent Burden When 
Providing Data  

The different ways patients and caregivers provide data for healthcare decision making raise 
important considerations about respondent burden, especially when these data are collected 
outside of the clinical setting. 

The literature review and qualitative discussions identified 13 contributors and 16 mitigation 
strategies for respondent burden. Caregivers may also experience this burden if they are 
helping to provide data on behalf of a patient. Exhibit E2 organizes these findings across the 
five UTAUT domains. We stratified contributors and mitigation strategies to distinguish those 
most relevant to: 

• Data collected directly by patient-facing PC CDS  

• Data collected by assessments and surveys 

We recognize that some contributors and mitigation strategies may be relevant to both data 
collected through patient-facing PC CDS and data collected through assessments and surveys. 
However, we have grouped contributors and mitigation strategies in the context that they were 
raised by key informants and Workgroup members.  
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Exhibit E2. Respondent Burden Contributors and Mitigation Strategies 

Domain Contributors Mitigation Strategies 

Performance 
Expectancy 

Patient-facing PC CDS:  
- Value for providing data is 

unclear  

Assessments & Surveys: 
- Lack of interest in providing 

data  

Patient-facing PC CDS:  
- With patient input, identify and remove 

non-relevant questions  

Assessments & Surveys: 
- Allow patients flexibility and customization 

regarding what information they provide  

Social Influence Patient-facing PC CDS:  
- Lack of messaging from 

clinicians and health systems 
about why data should be 
provided 

Assessments & Surveys:  
- Lack of clinician response to 

data shared during clinical 
encounters  

Patient-facing PC CDS: 
- Inform participants why data are being 

collected 

Assessments & Surveys:  
- Review data with patients and act based 

on it 

Effort 
Expectancy 

Patient-facing PC CDS: 
- Data collection that is 

distracting, time-consuming, or 
inconvenient 

Assessments & Surveys: 
- Data collection that takes too 

long or is too complex 
- Questions that are non-specific 

or too general 

Patient-facing PC CDS: 
- Increase readability and accessibility 
- Inform individuals ahead of time when 

data collection may occur 
- Allow patients to choose the timing and 

frequency of data collection 

Assessments & Surveys:  
- Use short-form versions of surveys or 

shorten surveys when available and 
appropriate 

- Use Computerized Adaptive Testing (CAT) 
when available and appropriate 

- Include graphics in surveys 
- Provide sample questions 

Facilitating 
Conditions 

Patient-facing PC CDS: 
- Confidentiality concerns 

reporting data due to the 
platform or the type of data 
being collected 

Assessments & Surveys: 
- Technical issues when 

providing data 
- Too many data collection 

requests 

Patient-facing PC CDS: 
- Use apps that are integrated into existing 

infrastructure 
- Be transparent about how data will be 

used and stored 

Assessments & Surveys: 
- Offer in-person assistance when collecting 

data to resolve questions or help 
individuals who cannot enter their own 
data 

- Decrease frequency of repeated 
measurement when possible 
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Domain Contributors Mitigation Strategies 

Personal 
Factors 

Patient-facing PC CDS: 
- Personal characteristics 

including age, comfort with 
technology, and memory issues 

- Patients who are in poorer 
health may experience more 
data requests  

- Health anxiety and stress 
caused by reporting data 

Patient-facing PC CDS: 
- Codesign interventions or data collection 

tools with patients 

Discussion 

As PC CDS tools become more prevalent, it is essential that data collection methods are 
designed to be both practical and sustainable. Informants and Workgroup members identified 
codesign of data collection tools with patients and content experts as a critical strategy for 
addressing multiple contributors to respondent burden. While the causes of respondent burden 
and mitigation strategies focused primarily on patient-facing PC CDS and other data collection 
instruments (i.e., assessments and surveys), it is important to take a holistic view of the 
collective burden patients may experience from engaging with multiple digital or paper-based 
tools to manage their health. Informants and Workgroup members discussed the potential for 
artificial intelligence to both lessen and contribute to respondent burden, and noted further 
research is needed as this area continues to develop. Additional research is also needed to 
understand patients’ perspectives on these issues.  

Conclusion 

This report details factors that contribute to and mitigate respondent burden when collecting 
data through patient-facing PC CDS tools or other data collection mechanisms. The identified 
factors span the five UTAUT domains including performance expectancy, social influence, 
facilitating conditions, effort expectancy, and personal factors. As digital health tools and PC 
CDS continue to evolve, researchers and clinicians must continue to evaluate the response 
burden of these tools and apply mitigation strategies as needed to reduce burden placed on 
respondents. 
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1. Introduction 

The delivery of personalized healthcare is important to achieving patient-centered care. 
Personalized healthcare can ensure that medical treatments and care are tailored to an 
individual patient’s characteristics, needs, and preferences, which can lead to more appropriate 
health-related decision making.1 Personalizing care recommendations often requires collecting 
data directly from patients and then incorporating this information into evidence-driven, patient-
specific recommendations.2,3 Recent technological advances in patient-facing digital health tools 
are making the collection of data needed to deliver personalized healthcare more accessible.  

Patients can provide a range of patient-
generated health data (PGHD) including 
patient-reported outcomes (PROs) and 
data from wearables and devices, as well 
as other types of data (e.g., patient 
preferences, health-related social needs) 
to personalize their clinical care and 
inform decision making. Incorporating 
data provided by patients into healthcare 
decision making offers promising benefits 
in the customization of care, but can 
increase burden for patients.6–8 This is 
often referred to as respondent burden, 
which is defined as the degree to which 
participation or providing data is 
perceived as difficult, time-consuming, or 
emotionally stressful.9 Patients can also report fatigue, a component of burden, that occurs 
when participants become overwhelmed with providing data.9 Caregivers can also experience 
this burden if they are providing data on behalf of a patient or helping a patient provide data. 
Respondent burden can reduce response rates and data accuracy, and negatively impact the 
patient-clinician relationship.7,10–12 

However, our understanding of what causes burden for patients, or how to address it in the 
context of patient-centered clinical decision support (PC CDS), is still developing. Moreover, 
there is limited evidence exploring the patient perspective on respondent burden associated 
with patient-facing digital health tools.13,14  

To address this gap, this report explores contributors to and mitigation strategies for respondent 
burden associated with data collection for PC CDS. Given that PGHD and other patient-
provided data can be collected through a range of mechanisms, we focus on respondent burden 
associated with: 

• Collecting data using patient-facing PC CDS: Data may be collected directly from 
patients through patient-facing PC CDS tools via questions or requests received from 
apps, text messages, and patient portals. For example, a PC CDS tool may collect 

PC CDS encompasses a spectrum of decision 
making tools that significantly incorporate patient-
centered factors related to knowledge, data, delivery, 
and use.4  
• Knowledge refers to the use of comparative 

effectiveness research or patient-centered 
outcomes research (PCOR) findings.  

• Data focuses on the incorporation of PGHD, 
patient preferences, social determinants of health 
(SDOH), and other patient-specific information.  

• Delivery refers to directly engaging patients 
and/or caregivers across different settings. 

• Use focuses on facilitating bi-directional 
information exchange in support of patient-
centered care, including shared decision making. 
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patient-reported blood pressure measurements to inform care decisions about 
hypertension management. 

• Collecting patient-provided data via assessments or surveys: Patients may provide 
data through assessments and surveys designed to collect information such as PROs, 
patient preferences, and health-related social needs. For example, the Vanderbilt 
Patient-Reported Outcomes Measurement System (VPROMS) collects information from 
patients on their health, mood, pain, and ability to complete daily activities.17 These 
assessments and surveys can be administered during clinical visits or outside the clinical 
setting through patient portals and smart phone applications. These data can be used to 
inform PC CDS recommendations.2,3 For example, a patient may respond to a survey 
during a clinical encounter and their answers can then be used to inform 
recommendations from a decision support tool.  

1.1 Roadmap of the Report  

This report describes the methods and findings of an environmental scan to identify respondent 
burden determinants and ways to alleviate respondent burden. The report includes the following 
sections: 

• Methods. This section summarizes our approach to conducting an environmental scan 
and qualitative interviews to identify contributors to and mitigation strategies for 
respondent burden. 

• Contributors to and Mitigation Strategies for Respondent Burden. This section presents 
the identified contributors and mitigation strategies of respondent burden associated with 
collecting data from both patient-facing CDS and patient-completed assessments or 
surveys. 

• Discussion. This section discusses the identified contributors and mitigation strategies of 
respondent burden, highlighting the importance of acknowledging burden as new digital 
health tools emerge.  

• Conclusions. This section summarizes the conclusions from the identified contributors to 
and mitigation strategies of respondent burden. 

2. Methods 

To identify potential contributions and mitigation strategies of respondent burden associated 
with data collection for PC CDS, we conducted a targeted literature review and qualitative 
interviews.  

2.1 Literature Review 

We conducted a targeted review of peer-reviewed and grey literature to identify publications 
related to respondent burden. We focused our review on papers that discussed patient 
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respondent burden and burden related to collection of patient-provided data (e.g., PGHD, 
patient preferences), or papers that explored considerations around patient burden for PC CDS 
developers and implementers. As this is a developing area, we used a variety of search terms to 
identify articles related to respondent burden, respondent fatigue, survey burden, and survey fatigue 
(Appendix A1). Eligibility criteria used to screen the literature are detailed in Appendix A2.  

We identified 160 unique articles and then performed a title/abstract screening followed by full-
text review. At each level, we assessed whether the article met the eligibility criteria. Sixty-three 
articles were included after title/abstract screening, and 25 articles were included after full-text 
review (Exhibit 1). We also identified five additional articles through the snowball search method 
and targeted searches related to digital health and gamification.  

Exhibit 1. Literature Scan PRISMA Diagram 
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We abstracted factors that contribute to respondent burden or potentially mitigate respondent 
burden into Microsoft Excel for analysis. We extracted findings into five domains aligned with 
the Unified Theory of Acceptance and Use of Technology (UTAUT) framework (see 2.3 Analysis 
and Synthesis for additional information). 

2.2 Qualitative Discussions  

To refine and augment findings from the literature, we conducted 60-minute key informant 
interviews with three PC CDS researchers and one patient advocate. Interviews were 
conducted using a semi-structured interview guide that focused on understanding interviewees’ 
thoughts on the areas identified from the literature and additional factors not captured in the 
literature. Each interview was conducted via Zoom and recorded.  

We also discussed our findings with eight members of the Clinical Decision Support Innovation 
Collaborative (CDSiC) Measurement and Outcomes Workgroup, which includes clinicians, 
researchers, and patient advocates, during Workgroup meetings. These iterative discussions 
with the Workgroup were guided by targeted questions drawn from the interview guide and 
conducted and recorded via Zoom. A CDSiC team member took notes during each interview 
and during Workgroup meetings, which were verified for accuracy against the Zoom recordings.  

2.3 Analysis and Synthesis  

Factors identified from the literature were organized into five domains aligned with the UTAUT, 
a widely used informatics framework that provides a holistic understanding of acceptance of 
technology.15 The model is rooted in the belief that the use of technology is determined by 
behavioral intention and the likelihood of technology adoption is based on five domains.16 
Definitions for the domains of the UTAUT were adapted to the PC CDS context (Exhibit 2). 

Exhibit 2. Respondent Burden Domains Based on the Adapted UTAUT Framework  

Domain Definition 

Performance Expectancy What a patient expects to gain from providing data 

Social Influence Interaction with clinicians and/or caregivers 

Effort Expectancy Ease of use/complexity of the tool or instrument 

Facilitating Conditions Conditions to support the collection of data from patients (health 
system, conditions when completing a measure) 

Personal Factors Factors specific to the characteristics, preferences, and needs of 
an individual 
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To derive qualitative findings from the interviews and Workgroup discussions, notes and 
transcripts were analyzed using rapid qualitative content analysis aligned with the domain 
structure of the UTAUT.15 Analysis focused on identifying additional factors that may contribute 
to or mitigate respondent burden that were not identified based on the literature, and contextual 
factors that may impact the feasibility and acceptability of the mitigation strategies.  

3. Contributors to and Mitigation Strategies for Respondent 
Burden 

The different ways patients and caregivers provide data for healthcare decision making raise 
important considerations about respondent burden, especially when these data are collected 
outside of the clinical setting. 

We identified 13 contributors and 16 mitigation strategies for respondent burden and organized 
them by the five UTAUT domains: performance expectancy, social influence, effort expectancy, 
facilitating conditions, and personal factors. In the sections that follow, we discuss factors 
relevant to:  

1) Data collected through patient-facing PC CDS  

2) Data collected from patients through assessments or surveys that inform PC CDS 
recommendations 

We recognize that some contributors and mitigation strategies may be relevant to both 
categories. However, we have grouped contributors and mitigation strategies in the context that 
they were raised by key informants and Workgroup members.  

3.1 Performance Expectancy  

Performance expectancy is what a patient expects to gain from providing data. Contributors to 
burden in this domain may vary based on how data are collected. For instance, patient-facing 
PC CDS may ask patients to provide data at various timepoints within their daily lives, but 
patients may not understand why they are being asked to share these data outside of clinical 
encounters. Alternatively, patients may provide data through online forms, mobile applications, 
portals, kiosks, or personal health devices before, during, or after a clinical visit. Patients may 
lack interest in providing this data due to factors such as questionnaire length.  

Mitigation strategies to address these contributors may include removing questions that seem 
less relevant or useful and providing patients with flexibility regarding what data they provide 
(e.g., what symptoms they report on) (Exhibit 3).  
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Exhibit 3. Performance Expectancy Contributors to and Mitigators of Respondent Burden 

Domain Contributors Mitigation Strategies 

Performance 
Expectancy 

Patient-facing PC CDS:  
- Value for providing data is unclear  

Assessments & Surveys: 
-  Lack of interest in providing data  

Patient-facing PC CDS:  
- With patient input, identify and remove 

non-relevant questions  

Assessments & Surveys: 
- Allow patients flexibility and 

customization about what information 
they provide  

Patient-Facing PC CDS. Patients may experience burden if the benefits from providing data or 
the value of the time and effort they spend providing data are unclear.10,21 For example, in a 
study where patients reported daily symptom data through a smartwatch app, patients 
expressed frustration about completing tasks they thought were not relevant or useful.18 Across 
the literature, studies found that patients reported that it is not useful to provide data that does 
not seem relevant to their care.12,18  

To address this, PC CDS developers can consider removing questions that may seem less 
useful or less meaningful to patients. This can reduce the number of questions, thus reducing 
the time and cognitive burden to complete data collection. Additionally, removing questions that 
patients find less relevant or meaningful can help clarify why the questions asked are 
important.7,18,22 Patients’ views on questions that are relevant or meaningful may differ from 
what researchers or clinicians consider relevant or important to measure. To understand which 
questions or outcomes are most meaningful to patients, PC CDS developers can consult 
patients for their perspectives during PC CDS development through qualitative data collection or 
using methods such as codesign. Patients may also find generic validated measures that 
include a wide range of questions less useful or meaningful, and developers can consider if 
more specific measures are more appropriate.  

Assessments and Surveys. For questionnaires and other assessment forms, patients may not 
be interested in providing data for a number of reasons, such as survey length, and motivation 
can wane over time if the benefits of providing data are unclear or unrealized.23–25 For example, 
in a survey that assessed individuals’ willingness to share data from their smartphone sensors 
and wearables, nearly 10 percent of participants reported not wanting to provide data.26  

Allowing patients the flexibility to choose what data they provide (e.g., what symptoms they 
report on) can help patients feel that the data provided are important and reduce unnecessary 
reporting. One study that included patients with various cancers treated with concurrent 
chemoradiation suggested that patients should be able to select the symptoms that are of 
greatest concern to them at each timepoint when reporting data, rather than having to report on 
all possible symptoms.12 In another study, patients suggested it would be useful to be able to 
skip specific questions that did not apply to their health condition or symptoms experienced 
(e.g., not asking questions about itching if that was not a symptom they experienced).18  
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3.2 Social Influence 

Social influence represents factors related to interaction with clinicians and/or caregivers. 
Interaction with care teams is a critical component of PC CDS, as PC CDS should ultimately 
enhance patient-clinician communication to be effective.4 However, respondent burden can 
increase when the benefit of using PC CDS is unclear. Clinical encounters can also provide an 
opportunity for patients to share data directly with their care teams through assessments or 
surveys that then inform PC CDS recommendations. Providing data through these assessments 
or surveys may be associated with additional contributors and mitigators to respondent burden.  

Key contributors to respondent burden in this area include a lack of communication from care 
teams regarding the purpose of data collection, as well as failure to utilize a patient’s data to 
make recommendations or inform their care. Mitigation strategies to address these factors can 
include informing patients why data are being collected and taking action based on patient-
provided data (Exhibit 4). 

Exhibit 4. Social Influence Contributors to and Mitigators of Respondent Burden 

Domain Contributors Mitigation Strategies 

Social 
Influence 

Patient-facing PC CDS:  
- Lack of messaging from clinicians 

and health systems about why data 
should be provided 

Assessments & Surveys: 
- Lack of clinician response to data 

shared during clinical encounters  

Patient-facing PC CDS: 
- Inform participants why data are 

being collected 

Assessments & Surveys: 
- Review data with patients and act 

based on it 

 
Patient-Facing PC CDS. Patients may feel burdened during or after data collection if their 
clinician or healthcare system messaging does not clearly explain why data are being collected 
through patient-facing PC CDS.10,23,27,28 This can include lack of communication from a clinician 
about the purpose of data collection as it relates to their treatment or care and how data will be 
used or shared.  

To mitigate this burden, clinicians and PC CDS 
implementers should ensure patients are informed why 
their data are being collected through PC CDS. A few 
informants noted that having clinicians explicitly explain 
the purpose and relevance of data requests to patients 
can reduce the burden associated with collecting data. 
This communication can help patients contextualize 
the data requests in relation to their own health, and 
clarify why they are being asked to provide data.29  
Informants and Workgroup members emphasized that it is particularly important to clarify why 
questions that may seem unrelated to a main concern are being asked, as well as explaining 
the rationale for collecting data outside of clinical encounters. 

“In my experience, I don’t think I’ve 
ever had any of my clinicians mention 
anything about [the value of] 
questionnaires or surveys that I would 
have filled out beforehand. So that 
definitely [would be] super helpful.” 
—Key Informant 
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Assessments and Surveys. Patients may experience response burden when data shared 
during clinical encounters are not used to inform their care. For patients interested in 
contributing data, a lack of clinician responsiveness to that data can reduce motivation. In a 
study that examined sustained engagement in an electrocardiogram (ECG) self-monitoring 
program, some patients who reported receiving little to no guidance from their clinicians about 
abnormal readings ultimately opted to stop using the 
device.11 Patients may also provide data about their 
treatment preferences, but if their clinician does not 
discuss these as part of a shared decision making 
conversation, this may cause burden for patients. 
Failing to discuss patient-provided data can also hinder 
development of collaborative patient-clinician 
relationships by creating situations in which patients do 
not feel listened to or heard.11,23,30  

To address this concern, PC CDS implementers and 
health systems should encourage clinicians to review 
data with patients and take action based on it, creating  
feedback loops between patients and clinicians.31 Taking time to review data with patients helps 
reinforce why reporting data is important, clarifies how a patient’s data are being used, and can 
strengthen the patient-clinician relationship.11,21,25,26,32 A few studies noted that explaining how 
patient data are used helps patients know that providing data is not a waste of time.21,25,33  

3.3 Effort Expectancy 

Effort expectancy reflects the ease or complexity of the tool or instrument used to capture 
patient-provided data. Patient-facing PC CDS may collect data from patients through targeted 
questions delivered via text messaging, mobile applications, and patient portals. Data can also 
be captured from patients in other ways, such as through paper surveys, online forms, and at 
kiosks when attending clinical visits. These assessments and surveys may be lengthy and prior 
studies have found that the collection of PROs often relies on time-consuming questionnaires.7  

Key contributors to respondent burden in this area include data collection that is distracting, 
time-consuming, or inconvenient, and questions that are too general or difficult to answer. 
Mitigation strategies to address these contributors include increasing readability and 
accessibility of data collection tools, letting patients know the schedule for data collection ahead 
of time, shortening data collection tools, and using methods that can improve understanding of 
questions, such as graphics (Exhibit 5). 

  

“Make clear how it [data] is going to be 
used when it’s been provided. Make 
sure that it is addressed, 
acknowledged, [Say] thank you for 
providing this. …. in the visit 
referencing what they entered… so the 
fact that your provider acknowledges, 
thanks you, use it, like sending a clear 
message that they value it, and they 
want you to do it right.”  
—Key Informant 
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Exhibit 5. Effort Expectancy Contributors to and Mitigators of Respondent Burden 

Domain Contributors Mitigation Strategies 

Effort 
Expectancy 

Patient-facing PC CDS: 
- Data collection that is distracting,

time-consuming, or inconvenient

Assessments & Surveys: 
- Data collection processes that take

too long or are too complex
- Questions that are non-specific or too

general

Patient-facing PC CDS: 
- Increase readability and accessibility

of data collection tools
- Inform individuals ahead of time

when data collection may occur
- Allow patients to choose the timing

and frequency of data collection

Assessments & Surveys: 
- Use short form versions of surveys or

shorten surveys when available and
appropriate

- Use Computerized Adaptive Testing
(CAT) when available and
appropriate

- Include graphics in surveys
- Provide sample questions

Patient-Facing PC CDS. Patients may experience burden if they find providing data for PC 
CDS to be distracting, time-consuming, or inconvenient.10,23 Some PC CDS tools prompt 
patients to provide data when a clinician triggers a notification, which may not always align with 
patients’ daily routines or preferred timing.34 It is important that PC CDS balance integration with 
clinical workflows and triggering notifications in alignment with patient availability to ensure 
sustained patient engagement.35 Furthermore, data collection may be inconvenient or 
distracting if it occurs at times individuals do not expect it such as data requests patients were 
not previously aware of, or requests that come at an unexpected or unpredictable time.18,21  

To mitigate the burden related to effort expectancy, PC CDS developers can consider 
increasing readability/accessibility of data collection tools. This can reduce the time it takes a 
patient to comprehend and respond to a data collection request and ensure participants are 
able to respond appropriately. For example, it is recommended that data collection instruments 
be written at a 6th grade reading level.28,36,37 Additionally, it is important to consider other 
characteristics that can increase readability and accessibility of written information such as 
making sure items are left indented, are of an appropriate font size, have clear instructions, and 
have adequate white space.27,28,37 

Furthermore, when possible, letting participants know the schedule for data collection ahead of 
time can help reduce respondent burden.7 For patient-facing PC CDS, this may include 
informing patients when they will be asked to provide data or when they will receive 
communication from their clinician. To further limit disrupting patients with unexpected prompts, 
PC CDS implementers can ask patients to indicate their preferred timing (i.e., time of day, day 
of week) and frequency (i.e., number of messages in a given period) for receiving PC CDS data 
collection prompts.38,39 This allows patients to customize the PC CDS message delivery based 
on their preferences and can prevent message fatigue.39 PC CDS implementers may also 
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consider tool functionalities that allow patients to change their notification or message 
preference settings to reflect changes in their schedule or preferences over time.38  

Assessments and Surveys. A common issue with surveys and questionnaires is that they are 
too long or too complex. This may contribute to respondent 
fatigue. Researchers and health systems should consider 
the minimum number of questions needed to collect data 
and the context in which data are being collected (e.g., 
number of instruments a patient is given, amount of data 
requested), as what patients find burdensome may change 
by location, disease state, and other factors.7,12,25,28 For 
example, patients who are extremely ill or experiencing 
fatigue or side effects from a treatment may be more 
burdened by lengthy data collection than others.7 Patients 
may find it takes more time to provide data in a busy 
outpatient waiting room and be less tolerant of lengthy measures in these settings.28  

In addition, questions that are non-specific or too general were identified as contributing to 
respondent burden. Questions with vague wording can be difficult for patients to interpret and 
respond to.20,40 This can be particularly frustrating for patients if no one is available to explain 
what is being asked.  

To mitigate these contributors, researchers, clinicians, and PC CDS implementers can consider 
several strategies. For example, using short form versions of surveys or shortening existing 
surveys can reduce respondent burden from lengthy data collection.7,19,20,24,25,28,36,40 
Computerized Adaptive Testing (CAT), a type of measurement in which the questions an 
individual is asked are tailored based on their responses to past questions, can also reduce the 
number of questions asked overall and irrelevant questions.7,12,19,41,42  

Using graphics or pictures in data collection tools can also 
help patients better understand questions and make data 
collection easier to complete. For example, if the questions 
are about skin reactions, showing pictures of what those 
can look like on different skin tones may help patients 
recognize their symptoms and report more accurately.12  

Finally, researchers and health systems may consider 
adding sample questions that can help familiarize patients 
who are new to data collection procedures or response 
methods.37 Sample questions can help reduce issues  
patients have when providing data and increase comfort with data collection processes. There is 
precedent for providing sample questions in patient measurement tools; examples of tools that 
provide practice items include the American Speech-Language-Hearing Association Quality of 
Communication Life (ASHA-QCL) Scale  and the Stroke and Quality of Life (SAQOL) Scale.37 
This could potentially be a model for a range of data collection mechanisms that ultimately 
inform PC CDS.  

“We are sometimes asking for too 
much, especially now with the 
tendency to use all these digital 
technologies, wearables, mobile. 
We tend to add as many devices 
as we can to come out with the 
best algorithm. And patients can 
be a little overwhelmed with this.” 
—Key Informant  

“Across settings, across 
languages, pediatrics, adults… 
graphics can go a long way in 
helping people to understand the 
question and kind of overcoming 
those barriers … of the questions 
being a bit general or hard to 
interpret.”  
—Key Informant 
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3.4 Facilitating Conditions 

Facilitating conditions are factors that support the collection of data from patients. For patient-
facing PC CDS, facilitating conditions may be related to the healthcare system as well as how 
patients enter data (e.g., the data collection platform). Facilitating conditions for data provided 
through other mechanisms such as surveys or online assessments may depend on the 
conditions a patient experiences when completing an instrument.  

Key contributors to respondent burden in this area include patients’ privacy concerns, technical 
issues, and asking patients to provide data too frequently. Mitigation strategies include using 
secure apps that are integrated into existing health information technology (IT) infrastructure, 
being transparent about how data will be used and stored, asking patients to provide data less 
frequently, and providing support for in-person data collection (Exhibit 6). 

Exhibit 6. Facilitating Conditions Contributors to and Mitigators of Respondent Burden 

Domain Contributors Mitigation Strategies 

Facilitating 
Conditions 

Patient-facing PC CDS: 
- Confidentiality concerns reporting 

data due to the platform or the type 
of data being collected 

Assessments & Surveys: 
- Technical issues when providing 

data 
- Too many data collection requests 

Patient-facing PC CDS:  
- Use apps that are integrated into 

existing infrastructure 
- Be transparent about how data will 

be used and stored 

Assessments & Surveys: 
- Offer in-person assistance when 

collecting data to resolve questions 
or help individuals who cannot enter 
their own data 

- Decrease frequency of repeated 
measurement when possible 

Patient-Facing PC CDS. Patients may experience cognitive or emotional burden if they are 
concerned about how their data will be stored and used. Data privacy can be a significant issue 
for patients who may be concerned that their personal health information will be leaked or 
inappropriately accessed. Patients may not understand how a PC CDS tool protects data if this 
is not adequately explained before or at the time of data collection. Patients concerned about 
potential data privacy concerns may be less forthcoming when providing data or chose to opt 
out entirely.21,23,30,32 

To reduce these concerns, PC CDS developers may consider using apps that are integrated 
into existing health IT infrastructure, such as those integrated into the electronic health record 
(EHR) patient portal. In addition to decreasing privacy and security concerns, collecting data 
through apps integrated into EHR infrastructure can reduce burden for patients by facilitating 
seamless data collection and reducing the number of platforms they need to access.30,43 EHR-
integrated apps can also reduce patient burden by providing the opportunity to view and review 
existing data prepopulated into fields This can save patients from needing to provide data they 
have previously entered. Several informants and Workgroup members highlight that use of 
EHR-integrated apps may not be feasible in all contexts and depends on resources within a 
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healthcare system, such as the availability of existing EHR-integrated patient-facing PC CDS 
tools within a given healthcare system. 

Additionally, PC CDS developers should be transparent about how data collected through 
patient-facing PC CDS will be used and stored. Patients should be informed about how their 
data will be used and be able to make choices related to use and storage of their data.32 A few 
informants and Workgroup members noted the importance of informing patients about data 
security protections and risks, as a patient may be uncomfortable providing data if they are 
uncertain how it will be used, managed, or stored.  

Assessments and Surveys. Technical issues faced by patients when reporting data (e.g., an 
app not loading correctly, devices not syncing) can be frustrating and prevent them from 
reporting data.11,24 In a study where patients were tasked with self-monitoring their rheumatoid 
arthritis using a smartphone app, technical issues using the app was one of the most cited 
barriers to reporting data and several patients reported that technical barriers led them to stop 
using the app.24,30  

Patients can also experience burden when they receive too many data requests or are asked to 
report data too frequently. This can occur several ways, such as data collection that is 
duplicated due to lack of coordination between different providers in a health system (e.g., being 
asked to complete the same survey multiple times for different providers).22,42 In a study 
examining the use of PROs during treatment for head and neck cancers, the authors highlighted 
provider coordination of data collection to reduce duplication as a benefit of electronic PRO 
collection.42 Patients may also experience burden when they are asked to provide too much 
data at once (e.g., asked to answer multiple surveys at one timepoint, asked to provide a large 
variety of data at once).7,20,25,33 Finally, patients may experience burden if they are frequently 
asked to provide the same data multiple times (e.g., asked to answer the same survey every 
few days). In these situations, patients may become concerned about the value of time and 
effort required to report data, how that data will be used, or the value of continuing to provide 
data.21,25  

Providing patients with in-person assistance during data collection may help mitigate some of 
these issues.11,21 Research staff, clinical support staff, or care navigators can help patients who 
have difficulty providing data, are experiencing technical issues, or have questions about why 
data is being collected.33,44 For example, having someone read questions aloud and mark 
answers could help individuals who are otherwise not capable of providing data alone.33 Having 
in-person assistance can also help patients understand why they are being asked to respond to 
data requests that may seem repetitive.  

Asking patients to provide data less frequently is also an important consideration for reducing 
burden.7,12,18,25,28,33 The optimal frequency of data collection depends on the clinical context or 
disease area, with further variation due to individual preferences. In a study collecting PROs 
from radiation oncology patients via their patient portal, researchers found asking patients to 
complete symptom questionnaires weekly between visits with their radiation oncologist—rather 
than twice a week—increased response rates. This frequency may not be appropriate for other 
patient populations.12 Informants and Workgroup members emphasized the importance of 
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reducing data collection timepoints, and one researcher informant noted that they tend to 
combine data collection requests to reduce the number of times a patient is asked to provide 
data.  

3.5 Personal Factors 

Personal factors are specific to an individual’s characteristics, preferences, and needs. Patient-
facing PC CDS may ask patients to provide data using electronic tools outside of the clinical 
setting, which may be more challenging for certain patients. These factors may also create 
challenges for patients providing data through other mechanisms such as surveys.  

Key contributors to respondent burden in this area include individual characteristics as well as 
health anxiety or stress. Mitigation strategies can include codesign of data collection tools with 
patients and aligning data collection with healthcare visits (Exhibit 7).  

Exhibit 7. Personal Factors Contributors to and Mitigators of Respondent Burden 

Domain Contributors Mitigation Strategies 

Personal 
Factors 

Patient-facing PC CDS: 
- Personal characteristics including 

age, comfort with technology, and 
memory issues 

- Patients who are in poorer health 
may experience more data requests  

- Health anxiety and stress caused by 
reporting data 

Patient-facing PC CDS: 
- Codesign interventions or data 

collection tools with patients 

Patient-Facing PC CDS. Personal factors that may contribute to respondent burden include 
characteristics such as age or familiarity with technology that may impact individuals’ ability and 
comfort with providing data through patient-facing PC CDS. Other personal factors including 
declining capabilities in memory, attention, reasoning, and problem solving, as well as literacy, 
numeracy, and health literacy may influence how individuals are able to read or interpret 
questions or engage with patient-facing PC CDS.28,33,36,37,45 Patients in poorer health or those 
who have multiple medical issues may receive more data requests than others, leading to 
greater respondent burden.18,20,46  

Reporting data for PC CDS may also cause patients stress and anxiety and increase negative 
feelings about their health, leading to feelings of inadequacy or failure.43 For example, negative 
attitudes and judgement surrounding stigmatized conditions, such as diabetes, can discourage 
some individuals from seeking care or taking steps to manage their condition; prompting 
patients to track data related to managing a condition may routinely remind them about their 
condition or reinforce negative perceptions associated with it.47,48 Patients may worry about how 
their clinicians view their data and judgements that may be made about them based on their 
responses.49 Additionally, patients may misinterpret data or information related to PC CDS, 
leading to anxiety or stress.23 
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To mitigate respondent burden related to personal factors, PC CDS developers should consider 
codesigning data collection tools with patients. Codesigning interventions or data collection tools 
can help researchers understand the personal factors associated with potential barriers that 
their target population may experience. For example, CDS developers have used surveys to 
assess the knowledge and information needs of their patient population as well as patient 
preferences for information display and formatting when developing a CDS tool.50 In a multi-
phased codesign approach, CDS developers can then use the information gathered via surveys 
and/or conduct focus groups with patients to co-create the content and visual layout for a 
prototype of the tool. Patients can then review and provide feedback on the prototype for further 
refinement, ensuring that the tool is readable, usable, and easy to navigate for patients.51  

Codesign may also be able to help address digital and health literacy needs when patients with 
varying levels of digital and health literacy are engaged in codesigning a PC CDS tool.50 PC 
CDS developers and implementers should consider following best practices to develop PC CDS 
that accommodates the needs of individuals with low digital or health literacy. Effective 
strategies include assuming all patients find it difficult to understand health information, avoiding 
jargon, utilizing best practices for low reading literacy as described above, using numerical odds 
(e.g., 1 in 100) to express risk, and providing technical training.52,53  

4. Discussion 

Respondent burden is a multifaceted issue that can occur throughout the PC CDS lifecycle.2 
Previous work from the CDSiC outlined how patients and caregivers interact with PC CDS tools 
to provide data and identified the many interactions and steps in these workflows.34 This report 
outlines contributors to and mitigators of respondent burden that may arise for patients providing 
data via patient-facing PC CDS as well as through assessments and surveys that inform PC 
CDS recommendations. These contributors and mitigators include a range of factors related to 
individuals, data collection tools, systems, and the relationships individuals engage in when 
seeking care. Researchers, clinicians, and health systems should be aware that contributors to 
respondent burden may arise at many points along the data collection workflow and are not 
instrument or tool specific.  

Documentation burden among clinicians—the time and effort associated with clinical 
documentation tasks—has been an increasingly important area of research.13,54,55 As the use of 
PC CDS continues to expand, researchers and clinicians should also carefully consider the 
potential impacts of patient respondent burden on response rates, data accuracy and the 
patient-clinician relationship.7,10–12 Patient-provided data are vital to PC CDS, whether collected 
through a patient-facing tool or other method, and data collection methods must be designed in 
a pragmatic way that is also sustainable. The factors discussed in this report can directly impact 
the use of PC CDS tools and should be considered in the design, planning, and real-world 
implementation of PC CDS.  

A critical strategy for addressing multiple contributors to respondent burden is codesign of data 
collection tools, including patient-facing PC CDS and assessments and surveys that inform PC 
CDS recommendations. This collaborative approach was identified as an effective method to 
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mitigate challenges associated with facilitating conditions and effort expectancy. Codesign with 
patients or content experts should be used at several points in the design, development, and 
implementation of PC CDS, and can take many forms including interviews, synchronous design, 
prototype testing, and iterative feedback/revision cycles.56,57 Informants and Workgroup 
members underscored that codesign processes contribute to the development of data collection 
methods that are not only appropriate but also feasible and realistic, enhancing the overall 
quality and usability of tools.  

As patient-facing digital health tools, including PC CDS, become more readily available, it is 
also important to consider the overall burden being placed on patients to provide information. 
While the causes of respondent burden and mitigation strategies included in this report primarily 
focus on impacts from individual PC CDS tools or other data collection instruments, it is 
important to take a holistic view about the collective burden patients may experience from 
engaging with multiple digital tools to manage their health. Digital health tools can support 
disease monitoring, treatment, and management, but most are designed to support a single 
condition. Fewer than 3 percent of available apps and wearable devices are intended for two or 
more conditions.46 However, 42 percent of the U.S. population has more than one chronic 
condition.58 As a result, patients may be engaging with multiple apps and devices to manage 
their health, navigating and managing different platforms and potentially receiving redundant or 
contradictory information and data requests from different tools, especially if their healthcare 
providers use different EHRs. The respondent burden associated with the use of digital health 
tools should be carefully considered within the context of their use.  

4.1 Areas for Future Research 

Respondent burden is an area of growing interest, and further work is needed to understand 
patients’ perspectives on the impact of the strategies identified in this report to reduce burden. 
Continued research is particularly needed to assess the implications of artificial intelligence (AI) 
on respondent burden. Informants and Workgroup members highlighted that the impact of AI on 
this topic is currently unclear. While the integration of large language models into EHRs and the 
use of ambient AI to gather data during clinical encounters could potentially decrease burden, 
they also raise potential concerns related to patient safety, data privacy, and confidentiality.59–61 

4.2 Limitations  

There are several limitations to this study. While respondent burden is not a new concept, there 
were challenges in the literature review due to the variety of ways that respondent burden is 
described in the literature. We aimed to account for potential variety by searching various 
search terms (e.g., survey burden, respondent burden, patient burden, survey fatigue) and 
conducting additional supplemental searches. However, we may not have accounted for all the 
variations in terminology used. Additionally, while we completed interviews with multiple 
stakeholder groups, we were unable to engage a wide sample of patients who may have offered 
differing perspectives.  
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5. Conclusion 

This report details factors that may contribute to and mitigate respondent burden when 
collecting data through patient-facing PC CDS tools or other data collection mechanisms. These 
factors span multiple domains, including performance expectancy, social influence, facilitating 
conditions, effort expectancy, and personal factors. Given the multifaceted nature of respondent 
burden, researchers, clinicians, and PC CDS developers should employ comprehensive 
mitigation strategies across these domains to ensure that patient-provided data are effectively 
captured and integrated into PC CDS recommendations.  
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Appendix: Literature Review Methods 

Exhibit A1. Search Strategy 
("survey fatigue"[tiab] AND "patient"[tiab]) 
"Respondent burden"[tiab] AND "patient"[tiab] NOT (nurs*[tiab] OR clinician[tiab) 
"Patient-generated health data"[Title/Abstract] AND "burden"[Title/Abstract] 
"Respondent burden"[Title/Abstract] AND "patient"[Title/Abstract] 

Exhibit A2. Literature Review Inclusion & Exclusion Criteria 
Inclusion Criteria Exclusion Criteria 

• Discuss patient or respondent fatigue or 
burden related to collecting patient-provided 
data  

• Highlight considerations to minimize fatigue or 
burden when collecting patient-provided data 

• Focused on clinician burden or documentation 
fatigue 

• Do not discuss patient or respondent fatigue 
or burden related to collecting patient-
provided data 

• Do not highlight considerations related to 
minimizing fatigue or burden when collecting 
patient-provided data 

• Not in English 
• Full-text not available 
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