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ABSTRACT 

Purpose: The U.S. Food & Drug Administration has identified physical functioning (PF) as a 

core patient-reported outcome (PRO) in cancer clinical trials. The purpose of this study was to 

identify PF PRO measures (PROMs) in adult cancer populations and classify the PROMs by 

content covered (facets of PF) in each measure.   

Methods: As part of the Patient Reports of Physical Functioning Study (PROPS) research 

program, we conducted a targeted literature review to identify PROMs that could be used in 

clinical trials to evaluate PF from the patient perspective. Next, we convened an advisory panel 

to conduct a modified, reactive, Delphi study to reach consensus on which PF facets are 

assessed by PROMs identified in the review. The panel engaged in a “card sort” activity to 

classify PROM items by PF facets. Consensus was reached when 80% of panel members 

agreed that at least one facet was being measured by each PROM item. 

Results: The literature review identified 13 PROMs that met inclusion criteria. Eight facets of PF 

were identified for classification in the Delphi study: ability, completion, difficulty, limitation, 

quality, frequency, bother, and satisfaction. Through two rounds, the panel documented and 

classified conceptual approaches for each PRO item presented. The most prevalent PF facets 

were ability, difficulty, and limitation.  

Conclusion: Classifying PF PROMs by PF facets will promote more consistent communication 

regarding the aspects of PF represented in each PROM, helping researchers prioritize 

measures for inclusion in cancer clinical trials. 
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INTRODUCTION 

Physical functioning is fundamental to a person’s quality of life and is therefore an important 

outcome to be measured in cancer clinical trials. Assessments of physical function (PF) provide 

insight into an individual's overall health and functional status and can be used to identify areas 

of decline or improvement, track progress over time, and inform treatment decisions. In addition, 

PF predicts health outcomes and mortality [1-3], making it a crucial component of health-related 

quality-of-life assessments. The Food & Drug Administration (FDA) Oncology Center of 

Excellence identified PF as a core patient-reported outcome (PRO) in cancer clinical trials [4, 5], 

and PF is highlighted as an important domain in several cancer-specific core outcome sets [5].  

PF can be queried in different ways. Schurr and colleagues [6] assessed the content of 

commonly used PF PRO measures (PROMs) in oncology research settings to identify 

conceptual similarities using the World Health Organization’s International Classification of 

Functioning, Disability, and Health (ICF) framework [7]. PROMs were classified as assessing 

activities from the following ICF categories: body function (i.e., physiological and psychological 

functions of the body), structure (i.e., anatomical structures of the body), activities and 

participation (i.e., ability to execute activities of daily living such as bathing or dressing, and 

instrumental activities of daily living such as financial management), and environmental factors 

(i.e., all external influences, including the built, social, and political environment). In total, they 

investigated 118 different PRO items, 97% of which were classified under “activities and 

participation” and the remaining items classified under “body functions” or “environmental 

factors.” The Functional Assessment of Cancer Therapy-General (FACT-G) contained the 

greatest diversity of questions per the ICF framework including several PRO items that were not 

categorized under any ICF domain. Among PROMs assessing PF alone, a cursory examination 

shows terminology that differentiates facets. Based on the PF facet that is presented to patients, 

we can draw different conclusions about patients’ PF. For example, the adult version of the 
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Patient-Reported Outcomes Measurement Information System® (PROMIS®) PF assessment 

evaluates patients’ perceived ability, as in “Are you able to…” [8-11]. When the facet of ability is 

used in a PROM, we obtain information on what patients perceive they can do. However, they 

may or may not have accomplished this activity within the measure’s recall period. Ability differs 

from the facet of completing an activity, in which we obtain data on what activities patients tried 

or completed within a particular recall period. Another example, European Organization for 

Research and Treatment of Cancer Current Core Questionnaire (EORTC) QLQ-C30 evaluates 

“how much trouble” patients have conducting various activities [12]. This conceptual approach 

emphasizes the challenges patients may have when conducting activities, which is different 

from what they can do (ability). We learn different information and can draw different 

conclusions based on the facet of PF that is presented to patients.   

While PF can be assessed by a number of approaches (e.g., performance-based outcome 

measures, such as the 6-minute walking distance test), we focus on PROMs that can be used to 

assess PF in individuals diagnosed with cancer. We sought to develop consensus on which 

facets are present in existing PROMs that could be used in cancer clinical trials to assess PF. 

This study is part of the Patient Reports of Physical Functioning Study (PROPS) research 

program. 

METHODS 

Overview of the study design 

Figure 1 presents an overview of the study design. To begin, we conducted a targeted literature 

review to identify relevant PF PROMs resulting in a list of PF measures and facets based on the 

measures. We then convened an advisory panel to classify PF facets using a consensus-based 

approach of a modified, reactive Delphi panel [13].  
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Figure 1. Overview of Study Design 

 

Literature review 

Step 1. We conducted a database search of multiple PROM databases including Group-

Evaluated Measures Database (GEM) [14], FDA Compendium [15], Rehabilitation Measure 

Database [16], PROQOLID [17], ClinicalTrials.gov (cancer studies only) [18], and 

HealthMeasures website [19]. The goal was to identify PRO measures developed for general or 

cancer populations assessing PF. High-level details about each measure, including the name 

and number of items were documented.  

Identified PROMs were included if they were unidimensional or multidimensional (with at least 

one domain that evaluates physical functioning), had an English-language version, had multi-

item scales (3+ items) aggregated into a single score of PF, and was created for adults only 

(≥18 years of age). We excluded PROMs with open-ended questions, PF measures in which the 

items responses are not aggregated into a single score, and measures specifically about 

strength, agility, or balance only. 

Step 2. We confirmed inclusion of PROMs using qualitative development and psychometric 

papers. We identified copies of the most recent version of each PROM found in Step 1 to 

reconfirm inclusion of the measure and reviewed qualitative and psychometric publications for 

expanded details about each PROM. The study team searched multiple literature databases 

(e.g., MEDLINE via PubMed, Embase via Elsevier, Web of Science–SCI Expanded and SSCI 
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via Clarivate) to conduct Step 2 of the literature review. Search strings are provided in 

Appendix 1. We identified relevant articles first by reviewing titles and abstracts and then 

obtaining relevant full-text articles. Covidence software (Veritas Health Innovation Ltd) was used 

to manage the literature review and track review progress. The study team shared the list of 

PROMs identified in the review with the advisory panel; panel members were given the 

opportunity to note any missing measures. At the end of the literature review, the final list of PF 

PROMs was determined. 

The study team reviewed the instructions, item stems, and response choices for all PF-related 

items to list possible facets to be explored in the Delphi-like study. To be as comprehensive as 

possible, the team maintained a running list of all possible facets present in the PRO items from 

all measures identified in the literature review. The focus for identifying facets of physical 

function was on how physical function was assessed; not the activities being assessed. Panel 

members (described in the next section) were able to nominate additional facets during voting 

using the “Other, specify” option, which also gave panelists an opportunity to write in and 

discuss new facets.  

Modified, reactive, Delphi panel 

Panel members. The advisory panel included 11 individuals who were identified by project 

leadership based on their experience in the field of physical functioning and cancer. Panel 

members were adults who were able to read, speak, and understand English, were willing to 

participate in panel activities, and could provide informed consent. Developers or distributors of 

PROMs measuring PF were not invited to the panel by design so that impartial insight was 

gained throughout the conduct of this study. Panel members included clinicians, patient 

representatives/advocates, health outcome investigators, individuals working in industry, and 

US regulators. Panel members served for approximately three years and were asked to attend 

meetings, participate in Delphi activities (voting), and provide feedback throughout that time. 
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Panel members were offered $750 per year for their input on the larger study. Panel members 

employed by the U.S. Federal Government (National Cancer Institute, FDA) did not receive 

compensation for involvement. Some panel members declined payment. 

Procedures. The panel engaged in a “card sort” activity in which each panel member classified 

PRO items by PF facets. The Delphi study consisted of two rounds. Consensus was reached 

when 80% of panel members agreed that at least one facet was being measured by each PRO 

item. The card sort activity was completed electronically, distributed via a Qualtrics survey 

(Qualtrics, Seattle, WA). Voting was anonymous. A practice round was completed prior to the 

meeting using unrelated questions to ensure panel members understood the task. The goal of 

the Delphi study was to arrive at a final classification of PRO items-to-facet. Panel members 

independently completed the first round of voting prior to the panel meeting. Results were 

received by the study team and shared with the panel live during the meeting. The PI (TC) 

moderated the discussion among panel members. The moderator posed questions to the panel 

to incite discussion on the rationale for choosing PF facets such as, “How did you decide to 

choose [x] physical functioning facet for this PRO item?” and “What challenges did you 

experience when choosing physical function facets for this PRO item?” For PRO items that did 

not reach 80% agreement on at least one PF facet, panel members voted again in round 2 

following group discussion. Results were tabulated and discussed in real-time. The meeting was 

audio-recorded and detailed notes were taken. 

Materials. The PRO items presented to panel members were chosen based on the results of the 

literature review, and agreed on by study team members including methodologists, clinicians, 

and the FDA. A Qualtrics survey displayed example PRO items from measures identified in the 

literature review. Only example items from each measure identified in the review were “card-

sorted”/represented in the Qualtrics survey, as it was not feasible or necessary to map every 

item; the approach for measuring PF items is generally the same throughout a PROM. If 
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multiple facets of PF appeared to be represented in a PROM (such as PROMIS PF, which asks 

about patients’ ability and how health may limit PF), a representative item for each unique facet 

was presented in the card sort. If more than one item from a PROM was included, we named 

the items alphabetically. 

Underneath the example PRO items, panel members were asked to classify items by PF facets 

(Figure 2). One or more conceptual approaches could be chosen, and panel members were 

offered an option to enter other facets not listed. Appendix 2 shows the card sort activity 

materials, including all PRO items and facet options presented to panel members. In total, 25 

PRO items were included in the card sort activity. 
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Figure 2. Example Qualtrics “Card Sort” Activity 

 

Ethical considerations. We obtained informed consent electronically via REDCap (Research 

Electronic Data Capture, Vanderbilt University) prior to panel members participating in the 
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meeting. This study was approved by Duke University Institutional Review Board (Protocol 

number Pro00108611). 

RESULTS 

Literature review 

The literature review identified 13 PROMs that met inclusion criteria. Table 1 summarizes the 

PROMs confirmed in Step 2.  
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Table 1. Patient-Reported Outcome Measures Included in Study 

Abbreviation Full Name # Items Cancer-
specific? 

General 
Population? 

Primary Database 
PROM Identified Recall Period 

PROMIS-PF [20] PROMIS Bank v2.0-Physical Function Up to 165 Y Y GEM None specified 
EORTC QLQ-C30 [12] European Organisation for Research and 

Treatment of Cancer Quality of Life 
Questionnaire 

30 Y N FDA Compendium Present, 1 weeka 

HAQ-DI [21] The Stanford Health Assessment 
Questionnaire- Disability Index 

20 N Y FDA Compendium  Past week 

SF-36 [22] The Short Form (36) Health Survey 36 N Y FDA Compendium  1 year, 4 weeks, 
present 

NHP [23] Nottingham Health Profile 45 N Y SRA lab Present 
SIP68 [24] Sickness Impact Profile 68 N Y Rehabilitation 

Measures 
Database 

Present 

WHODAS-II [25] World Health Organization Disability 
Assessment Schedule 2.0 

36 N Y Rehabilitation 
Measures 
Database 

Past 30 days 

DASH [26] Disabilities of the Arm, Shoulder, and 
Hand Questionnaire 

30 N Y SRA lab Last week 

FSQ [27] Functional Status Questionnaire 34 N Y Rehabilitation 
measures, 
PROQOLID 

During past 
month 

KAP [28] Keele Assessment of Participation 15b N Y SRA lab Past 4 weeks 
USER-Participation [29] Utrecht Scale for Evaluation of 

Rehabilitation-Participation 
32 N Y SRA lab Week, 4 weeks 

DUHP [30] The Duke-UNC Health Profile 63 N Y Covidence 
literature review 

Past week, past 
month, today 

FLIC [31] Functional Living Index: Cancer 22 Y N PROQOLID None specified 
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One measure, the MHIQ [32], was identified as meeting inclusion criteria in Step 1 but was 

excluded during Step 2 as we were unable to obtain a copy of the measure. One measure was 

not identified in Step 1 but was mentioned in foundational publications for other measures in 

Step 2, the DUHP [30]. PF facets identified for inclusion in the Delphi-like study are defined in 

Table 2. 

Table 2. Facets of Physical Function 

Facet Description 
Ability Capability to conduct an activity 
Completion Whether patient finished an activity, or how close they were to finishing an 

activity 
Difficulty How challenging it was for a patient to conduct an activity 
Limitation Level of restriction patient had when attempting to conduct an activity 
Quality How well patient could conduct an activity 
Frequency How often a patient conducted an activity 
Bother How frustrated a patient is when conducting an activity 
Satisfaction Contentment with conducting an activity 

 

Modified, reactive Delphi approach 

In round 1, 10 panel members completed the card sort. In round 2, 11 panel members 

completed the card sort. Panel members were 50 years of age on average (range: 37-79). Most 

were female (8/11). All had at least a master’s degree (4/11) or higher education (5/11 with PhD 

or equivalent and 2 MD or equivalent). Appendix 3 shows how panel members classified their 

expertise. (Panel members could choose all options that applied.)  

At the end of the round 1 card sort, the panel achieved consensus (at least 80% agreed on at 

least one facet for each PRO item) on 23 PRO items (DASHa-d, EORTC QLQ-C30, HAQa, 

PROMIS PFa-b, SF-36, WHODASa-b, NHP, FSQ, USER-Participationa-d, FLICa-c, and 

DUHPb). Only items that did not reach consensus in round 1 were card sorted in round 2. 

These items included KAP, DUHPa, HAQb, and the SIP; the discussion among panel members 

on these items is summarized here. 
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Keele Assessment of Participation 

The discussion between round 1 and round 2 began with the Keele Assessment of Participation 

(KAP) [28], which asks patients, “During the past 4 weeks, I have moved around my home, as 

and when I have wanted.” (Figure 3 and Appendix 2) For the KAP, panel members expressed 

that the item was asking about “too much at once,” and therefore it was difficult to classify. One 

panel member discussed how the item stem, “as and when I have wanted” implied some 

aspects of satisfaction because patients will need to apply a judgment to whether they 

completed the activity as they had hoped. The panel also discussed how whether a patient 

completed the activity with or without assistance could yield different answers on the KAP item 

because the KAP seemed to be asking about acceptability of using assistive devices for 

activities from the patient perspective.  

Figure 3. Keele Assessment of Participation Item Discussed During the Modified, 

Reactive Delphi Panel 
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Duke-UNC Health Profile 

While a few DUHP items [30] were presented to the panel, discussion between rounds 1 and 2 

focused on DUHPa which asks “During the past week, how many days were you in bed most of 

the day because of sickness, injury, or health problems?” (Figure 4 and Appendix 2). The 

limitation facet stood out to panel members, with 50% of the panel voting for limitation in round 

1. One panel member interpreted this item stem to be focused on being “stuck in bed” and “not 

being able to do anything else,” and classified this item under the limitation facet. Other panel 

members agreed that even though the response choices represented frequency, the intent of 

the question was about a patient’s limitation. 

Figure 4. DUHP Item Discussed During the Modified, Reactive Delphi Panel 

 

Stanford Health Assessment Questionnaire-Disability Index 

Multiple HAQ items [21] were voted on in round 1, but only HAQb did not achieve agreement 

after round 1, and was therefore discussed. HAQb asks patients to consider which activities 

they “usually need help from another person.” (Figure 5 and Appendix 2) The panel chose a 

variety of PF facets for this HAQ item, including 70% agreement on the ability and limitation 

facets, and 50% agreement on difficulty. Panel members commented on how challenging it was 

to classify the HAQ item into PF facets. Some panel members agreed that the HAQ item should 
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be classified under a new facet, “assistance.” One panel member reflected that needing help 

from others could be classified under the limitation facet.  

Figure 5. HAQ Item Discussed During the Modified, Reactive Delphi Panel 

 

Sickness Impact Profile 

The panel almost reached consensus on the Sickness Impact Profile (SIP) [24] item in round 1, 

with 70% of panel members classifying this item under ability. The SIP asks patients to choose 

which activities/statements they are “sure describe you today and are related to your state of 

health.” The item presented to the panel said, “I am getting around only within one building.” 

(Figure 6 and Appendix 2) Half the panel also classified the item under limitation. Clinician 

panel members expressed frustration that the item was too vague to be actionable, but patient 

panel members felt it was very straightforward and easy to answer. The panel discussed that 

ability and limitation may be “two sides of the same coin,” and are perhaps facets of PF that are 

measuring the same thing but on a spectrum.  

Figure 6. SIP Item Discussed During the Modified, Reactive Delphi Panel 
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Discussion after Round 2  

During the discussion after round 2, panel members shared that there were conceptual 

similarities among the completion, difficulty, and limitation facets. A patient on the panel 

described ability as being able to walk and limitation as being able to walk only with an assistive 

device; difficulty was described as being able to walk including a sense of “how hard” it is to 

walk. Another panel member described limitation as “something that is standing in between you 

and being able to do something.” Difficulty was described as “how challenging it was” to 

complete an activity. Overall, the panel described ability and limitation as evaluating patients’ 

capability to conduct activities on a spectrum, and difficulty as a separate concept that 

incorporates patients’ rating of how challenging the activity was for them. 

At the end of round 2, the panel reached consensus on all PRO items except for one, KAP. For 

this item, the highest amount of agreement was 70% for the PF facet of ability. Table 3 shows in 

dark gray the PF facets presented in each PROM agreed upon by at least 80% of the panel. Of 

the 13 PROMs evaluated, 10 assessed ability. The second most prevalent PF facet assessed 

difficulty, with 8 measures. Limitation was assessed in 6 measures. Two measures assessed 

satisfaction and frequency. USER-Participation [29] covered the most (5) PF facets of all 

measures: ability, difficulty, limitation, satisfaction, and frequency. Though some panel members 

classified some PROMs as assessing PF completion, bother, or quality, the panel did not reach 

a consensus on any of those PF facets. 

To provide context to the results in Table 3, we also identified PF facets that were agreed upon 

by over half (>50%) of the panel. The light gray boxes in Table 3 indicate agreement of >50% 

but less than 80%. These results show that when the agreement threshold is reduced, more 

facets of PF are present in some measures. The completion facet emerges for the first time and 

is identified in two PROMs: HAQ-DI and FLIC. Even with the reduced threshold for agreement, 

facet categories were unchanged for 6 PROMs (DASH, EORTC QLQ-C30, PROMIS PF, 
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WHODAS, FSQ, and USER Participation), emphasizing the agreement among panel members 

for the PF facets present in these measures. Appendix 4 presents detailed results for the card 

sort in each round. 

Table 3. PF Facets Represented in Each PROM and Level of Consensus Among Panelists 
PROM Ability Difficulty Limitation Completion Bother Satisfaction Quality Frequency 

DASH X X X      
EORTC QLQ-C30 X X X      
HAQ-DI X X X X     
KAP X        
PROMIS PF X X X      
SF-36  X X      
SIP X  X      
WHODAS X X       
NHP X X X      
FSQ X X       
USER-Participation X X X   X  X 
FLIC X   X  X  X 
DUHP X X X      

Dark grey=80% or greater consensus; Light grey=more than 50% consensus and less than 80% 
consensus. 

Abbreviations: DASH=Disabilities of the Arm, Shoulder, and Hand Questionnaire; EORTC QLQ-
C30=European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire; HAQ-
DI=Stanford Health Assessment Questionnaire-Disability Index; KAP=Keele Assessment of Participation; 
PROMIS PF=Patient-reported outcome information system Item Bank v2.0-Physical Function; SF-
36=Short Form (36 item) health survey; SIP=Sickness Impact Profile; WHODAS=World Health 
Organization Disability Assessment Schedule 2.0; NHP=Nottingham Health Profile; FDQ=Functional 
Status Questionnaire; USER-Participation=Utrecht Scale for Evaluation of Rehabilitation-Participation; 
FLIC=Functional Status Questionnaire; DUHP= Duke-UNC Health Profile 

DISCUSSION 

The purpose of this study was to identify PROMs that could be used to evaluate PF in adult 

cancer populations and classify the PROMs by PF facets. We conducted this study in two steps. 

First, we conducted a literature review to identify PROMs used to measure PF in adults 

diagnosed with cancer, and then second, we engaged an advisory panel to classify the facets of 

PF represented in each measure. The final list of PROMs from the literature review included 13 

measures. Items from each measure were evaluated by the panel for conceptual classification, 

and a broad set of PF facets were represented. The most prevalent PF facets in PROMs were 

ability, difficulty, and limitation. The panel discussed whether these three facets were distinct or 

highly related concepts. Panel members generally agreed that ability and limitation PF facets 
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were “two sides of the same coin,” representing a continuum of PF capability. The difficulty facet 

was distinguished from other facets because panel members indicated that this concept 

requires patients to consider how challenging activities are. The completion facet was rarely 

selected by panel members as a facet of any PROM.  

The PRO items presented in round 2 of the card sort were the most difficult to reach consensus 

on. For two of the four items discussed (KAP and SIP), panelists commonly described these 

items as unclear. For example, the intent of the KAP item presented to panel members was 

described as asking “too much at once.” The DUHP item seemed difficult to classify because of 

inconsistency between the facet covered in the item stem (limitation) and the facet covered in 

the response choices (frequency). The HAQ item was difficult for panel members to classify 

because the panel members indicated that the item might best be categorized under a facet not 

listed: assistance. Reviewing the results of both rounds together, the discussion between 

rounds seemed to clarify panel members’ classifications such that the majority responses 

became even more of a majority by round 2. In other words, facets that were “top contenders” in 

round 1 became even more strongly agreed upon by round 2. Overall, panel disagreement 

stemmed from confusion over item wording and intent of the item, rather than the boundaries of 

definitions of the facets.  

Certainly, future research is needed to expand on conclusions from this study. Conclusions 

about whether highly related facets, such as ability and limitation, could be combined into one 

facet cannot be drawn from this study alone. Future work, including qualitative interviews with 

patients and quantitative analyses and empirical studies, will provide further insight on the 

relationship among facets. In addition, future research is needed to clarify how the PF facets are 

relevant for clinical practice settings, including which facets are most important for improving 

care. 
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The key strength of this study is that the consensus judgments were derived from a diverse 

panel including patients, clinicians, and researchers. Another strength is that we captured rich 

qualitative data on panel members’ reasons for choosing their classifications. A limitation of this 

study is that consensus was not achieved for one PROM (KAP [28]), and additional rounds of 

discussion and voting may have influenced results. Another limitation of this study is that facets 

were derived from existing PROMs. Additional facets may need to be considered as PF PROMs 

evolve. For example, Verbrugge and colleagues [33] differentiate the concepts of patients 

needing assistance to conduct activities versus conducting activities with assistance. Existing 

PF PROMs do not consistently instruct patients whether they should answer questions based 

on assistance they receive or not. There may be opportunities to make assistance more explicit 

in PROMs assessing physical function, and further classify PROMs by including or excluding 

assistance. PF facets alone may cause differences in responses across PROMs for individual 

patients. There may also be other potential sources of variance that might reduce comparability, 

such as scoring, number of response choices, reference period, or type and intensity of 

activities included in the measure.  

It is our hope that the results of this study will promote more consistent communication 

regarding the aspects of physical functioning represented in PROMs. Additionally, identifying 

with PF facets are represented in PF PROMs could identify situations where some measures 

may use questions that do not clearly reflect a single concept, which can lead to interpretation 

challenges. The results of this study will ideally serve as a resource on measuring PF in cancer 

clinical trials regarding differences in conceptual approaches (facets of PF) for measuring PF.  

The panel included three patients with different cancer diagnoses and stages of disease. Future 

work should further explore the PF facets from the perspective of a broader group of patients, 

including capture of elements such as facets as defined by patients, which facets are most 

important to patients, and how facets interrelate. Such work would help researchers prioritize 
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measures for inclusion in future cancer clinical trials based on the facets identified as most 

important to patients. Another future consideration is whether PF facets are more relevant to 

different clinical trial use cases, particularly as the treatment landscape of oncologic 

therapeutics continues to evolve. In other words, different PF facets may be best suited for 

measurement depending on the clinical trial situations in support of patient-focused drug 

development.  
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