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Abstract
Patient-reported outcomes (PROs) are frequently used in a variety of settings, including clinical trials and clinical practice. The definition of PRO and quality of life (QOL) and their relationship have been concluded through discussions among experts that has been the premise of PRO guidelines are not clearly stated in the guidelines. Therefore, the definition of PRO, especially in relation to QOL, is sometimes explained simply, as “PRO includes QOL,” but this complicated matters. This study investigated the perceptions of PRO among various stakeholders (including patients and their families, the industry, clinicians, regulatory or health technology assessment personnel, and academic researchers) in Japan to clarify its definitions and that of QOL, including their relationship.
We conducted a two-step survey: a qualitative interview survey and a web-based survey to ensure the validity of the survey. During the interviews, eight stakeholders described their perceptions and thoughts on PRO and its relationship to QOL, and their experience of using PRO. Overall 253 clinicians, 249 company employees, and 494 patients participated in the web survey to confirm how the findings of the interview survey supported the results.
In the interview survey, patient advocates described various perspectives of PRO and QOL, including unexpected dynamic relationships, while the most other stakeholders explained PRO and QOL with the language used in the guidelines, but their responses were split. The web-based survey revealed that all stakeholders had a lower awareness of PRO than QOL. The most common perception of PRO, especially in the relationship to QOL, was “they did not fully overlap.” Although there were differences in perceptions of the relationship between PRO and QOL among clinicians, company employees, and patients, all perceived PRO as a tool to facilitate communication in clinical practice.
The present results are inconsistent with the simplified explanation of PRO, but consistent with the original PRO guideline definitions, which also considered the role of PRO in clinical practice. To make PRO a more potent tool, all stakeholders using PRO should confirm its definition and how it differs from QOL, have a unified recognition in each PRO use, and avoid miscommunication.
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The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s12955-023-02224-9.
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	COA
	Clinical outcome assessments

	COMET
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Background
Treatment aims to help patients live longer and feel better. To meet this goal, patient-reported outcome (PRO) is widely used as an outcome measure in clinical trials [1, 2] for approving new drugs, health technology assessment (HTA) [3–5], and screening and monitoring intervention results in clinical practice [3, 6].
The Food and Drug Administration (FDA) defined PRO in 2009 as “any report of the status of a patient’s health condition that comes directly from the patient, without interpretation of the patient’s response by a clinician or anyone else” [7]. Health-related quality of life (HRQOL), which has long been used as a subjective health outcome, was explained as “a multidomain concept that represents the patient’s general perception of the effect of illness and treatment on physical, psychological, and social aspects of life” in the 2009 guidance [7].
Although the FDA has struggled to incorporate HRQOL as an outcome in clinical trials [8, 9], its efforts have been less widespread. Because the concepts of quality of life (QOL) and HRQOL are broad [10–12], and the debate over their definitions endless [13], PRO was introduced into the FDA PRO guidance [7] as a new technical term with a new concept [13–15] for clinical trials. This era also represented the establishment of biomarkers and other metrics for drug development, and the FDA referred to measurement (those using psychometric methods) by both patients and non-patients as clinical outcome assessments (COA) [16, 17]. In the subsequent Patient-Focused Drug Development, PRO was considered an outcome of COA along with the other three (clinician-reported outcome, observer-reported outcome, performance outcome) [17–19]. The European Medicines Agency (EMA), which had already widely accepted HRQOL data [10, 20, 21] in 2005, incorporated PRO into its guidelines for evaluating oncology products in 2016 [22] as international regulatory guideline was being harmonized [23]. However, the EMA does not confine PRO to some of the outcomes obtained with COA [18], but discusses it as part of the evaluation based on various patient experiences, with a view to revising the guideline [24, 25].
The relation between PRO and QOL is a premise of COA concept or guideline [17–19, 23], but these relationships are not explicitly stated. PRO for clinical trials and clinical research is sometimes simplified to “PRO includes QOL [26–28],” or described as “QOL is regarded as but one PRO [29],” therefore, some researchers may understand that PRO includes all of QOL, PRO substitutes QOL [30] (i.e., there is no need to measure QOL separately from PRO), or sometimes use PRO and QOL in the same context [31]. But to what extent is such a simplified interpretation possible (e.g., in a clinical practice)?
At a conference on the concept and definition of PRO in 2000 [14], PRO evaluation was reported to not only incorporate the patient’s perspective in measuring clinical effectiveness but to also promote evidence-based medicine (EBM) and communication in clinical practice. The promotion of EBM means that the results of PRO measurement in clinical trials will be reflected in practice guidelines to help in treatment selection. In this process, the evidence synthesis is based on different frameworks, core outcome sets, by Cochrane, the Core Outcome Measures in Effectiveness Trials (COMET) initiative, and others [32, 33]. PRO information also improves patient-clinician communication in this decision-making process, positively impacts clinician-patient interaction [3, 4, 6, 22, 34–38], and improves patients’ QOL [3, 37, 39]. In other words, PRO evaluation is both an information source capturing an aspect of health and QOL [5, 32], and a means of improving QOL [35–37]. From this perspective, the simplified explanation for clinical trials suggests that PRO encompasses all QOL seem implausible, at least in clinical practice.
Most of the conceptual frameworks of PRO and QOL in previous reports have been concluded through discussions among experts [5, 13–15, 19, 32, 35], and no report has investigated how people actually involved in measuring, assessing, or utilizing PRO perceive PRO and QOL. Considering that PRO is used not only for drug approval but also in a wide range of settings to clinical practice, clarifying the current status of people’s perceptions regarding the definition of PRO and its relationship with QOL should enhance the original value of PRO.
This study used the development of PRO guidelines in Japan (funded by the Ministry of Health, Labour and Welfare and a new multi-stakeholder task force) as one impetus, and investigated the perceptions of PRO among various stakeholders (including patients and their families, the industry, clinicians, regulatory or HTA personnel, and academic researchers) to clarify the definitions of PRO and QOL and their relationship with each other.

Methods
Owing to the absence of existing comparable reports, a two-step survey was conducted for this study: a qualitative interview-based survey and a web-based survey to determine the current situation on the perceptions among stakeholders who use PRO. The survey protocol was approved by the Ritsumeikan University’s Ethics Review Committee for Research (BKC-2020–061) on December 10, 2020. All participants signed an informed consent before the survey.
Step 1: Interview survey
Design and participants
General awareness of the acronym QOL is low (15.9–42.5%) in Japan [40]; we expected that the awareness of PRO would be lower than that. Education during the implementation process is inevitable for surveys using specific PRO or QOL measures; however, this education can affect the results of a survey. To minimize this effect, a new questionnaire for the concepts of PRO and QOL was developed for this survey. Three draft key questions (Table 1) were developed by a small group of collaborators (SS, SK, and TK), using the definition in the FDA and EMA PRO guideline [7, 19, 20, 22], and patient advocate opinion [41]. The detailed questions are appended in appendices I and II. Furthermore, participants were asked about what inspired them to know about PRO and QOL, and their experiences of using them.Table 1Key questions for stakeholders


	1 -1 Key questions for patients

	(1) Have you heard the term QOL/PRO before this survey?

	(2) Do you know the meanings of QOL/PRO?

	(3) Please tell us your thoughts about the relationship between PRO and QOL

	1–2 Key questions for industry, regulatory, or HTA representative, and academic researchers

	(1) Have you had any experience with QOL as part of your work? How would you describe QOL?

	(2) Have you had any experience with PRO as part of your work? How would you describe PRO?

	(3) Please tell us your thoughts about the relationship between PRO and QOL




In qualitative research, the number of people to be interviewed is not determined before data collection, and interviews are conducted until data saturation (no new findings) is reached [42]. In this survey, data saturation was confirmed by interviewing various stakeholders including patients and their families, the industry, clinicians, regulatory or HTA personnel, and academic researchers. Interviewees met the following criteria: a) had experience of using PRO data for clinical practice, and/or clinical guidelines, drug approval, pricing, clinical decision-making, and treatment consent; or b) had experience of reviewing the PRO components of clinical trials, and/or clinical guidelines. Three patient advocates and an industry personnel from a pharmaceutical company were selected from the new multi-stakeholder task force. Non-member interviewees were selected from regulatory or HTA personnel, and academic researchers were selected based on the task force members’ recommendations (as purposive sampling [43]).


Interview and data analysis
All eight survey participants responded to approximately one-hour-long interviews. The survey used open-ended questions as per the interviewer guide (see appendices I and II); for example, “Please briefly explain your thoughts about QOL or PRO,” or “Which the following Venn diagrams most closely depict your idea of the relationship between PRO and QOL?” (see Fig. 1). The interviewer took in-depth notes and audio-recordings, which were transcribed verbatim, and key phrases or sentences were extracted by TK. A small group of collaborators (SS, SK, TK) then discussed these key phrases and sentences to determine their classification, interpretation, and appropriateness as questions or options for the subsequent web-based survey. The interviews were conducted by a research firm (ANTERIO Inc.) in February 2021.[image: ]
Fig. 1Relationship between PRO and QOL



Step 2: Web-based survey
Design and participants
The same questions shown in Table 1 were used in the web survey; for the concepts of PRO and QOL, supplementary questions and options (Table 2) were added, as identified in the interview survey (see appendices III and IV).Table 2Added question and choices for key questions


	Which words as below can be used to describe the abbreviation QOL?

	Quality of life (in daily life), quality of patients’ life, life being quality, live by one’s values, life worth living

	Which words as below can be used to describe the abbreviation PRO?

	Patients’ information that cannot be grasped through outpatient care,

	Information that patients do not mention or reluctant to say,

	Communication tool between patient and medical professionals,

	Communication from patient to medical professionals (verbalization)

	What inspired you to learn about PRO and QOL?

	In class or training, at work, through books, news and other media


PRO: patient-reported outcome; QOL: quality-of-life



The web-based survey was administered to clinicians, employees of pharmaceutical and medical device companies with clinical trial experience (“company employees”), and patients. The response rate to the six options (Fig. 1) on the relationship between PRO and QOL ranged from 8 – 24% (power: ≥ 90%; significance level: ≤ 5%) for clinicians and company employees. We stratified random sampling by place for recruiting clinicians, and employees of pharmaceutical and company employees experienced in clinical trials, according to residence (e.g., urban vs. rural, or east vs. west in Japan) with a target of 250 respondents. The survey was conducted in March 2021. For patients, we assumed that awareness of QOL and PRO would be low (4% – 12% response rate to the six options described above), and we targeted 500 patients in the same way as clinicians and company employees. The survey was conducted in July 2021. The recruitment of respondents and a series of survey administration were conducted by a research firm (ANTERIO Inc.).


Statistical analysis
A descriptive analysis was performed using frequency and percentage, or average score counts expressed as mean ± SD. We used χ2 tests or Fisher’s exact for differences in the distribution, and Mann–Whitney U-test or Kruskal–Wallis test for comparison between two or more groups. P < 0.05 was considered statistically significant. Pairwise comparisons between items in the χ2 test were corrected using the Bonferroni method. Data analysis was conducted using Stata software v16.1 for Windows (StataCorp, TX, USA), and Microsoft Excel (Office 2016 for Microsoft, WA, USA).


Results
Step 1: Interview survey
In the interview of the patients and their families, the words corresponding to QOL were “quality of life,” “quality of patients’ life,” and “live by one’s values,” whereas those for PRO were “patients’ information that cannot be grasped through outpatient care,” “information that patients are reluctant to share,” “patient-clinician communication,” “communication from patient to clinicians (verbalization),” and “mechanism to enhance self-efficacy.” Patient advocates’ perceptions of PRO and QOL were diverse and dynamic; for example, patient advocate X said,“Ideally, the relationship between PRO and QOL should be "A" (as shown in Fig. 1). However, since not everything can be achieved, I would say that PRO enhances QOL in some areas, in other words, it is closer to "B".”


Patient advocate Y mentioned,“If you look at the whole as an individual, the relationship between PRO and QOL is like the "C" in Fig. 1. QOL is the whole first, and then a part of it is communicated outside as PRO.”


While patient advocate Z explained,“I think the relationship between PRO and QOL is “D.” There are areas of PRO that overlap with QOL and areas that do not.” “PRO is a self-efficacy device, and the heightened self-efficacy is the point when we face death.”


Regarding what inspired them to know about PRO and QOL, patient advocate X stated that they first heard about it from a patient organization.
An HTA personnel and academic researcher who is also a physician chose "B" in Fig. 1. However, another academic researcher who is also an occupational therapist and the regulatory personnel, who was also a physician, chose "D." An industry personnel explained that although it varies from time to time (e.g., C or B), “QOL is a concept [3, 7, 10–12] and PRO is a tool for measurement [17, 37].” The academic researcher who is a physician stated, “PRO encompasses multidimensional QOL and all measures that do not have multidimensionality [7, 22].” Another academic researcher explained the relationship using pain case and proxy reporting as examples. Industry, regulatory, or HTA personnel, and academic researchers responded that they had learned about PRO and QOL “on the job,” at “school or training,” or “through media like the internet, news, or books.”

Step 2: Web-based survey
A total of 2,091 clinicians, 319 company employees, and 4,729 patients were requested to cooperate in the survey ultimately securing 253 clinicians, 249 company employees, and 494 patients in the survey. The participants’ demographics are presented in Table 3.Table 3Participant’s characteristics


	Interview survey

	Category
	Sex
	Age

	Patient advocators
	Female
	50 s

	Male
	40 s

	Male
	40 s

	Pharmaceutical industry
	Male
	40 s

	Regulatory (medical doctor)
	Male
	40 s

	Health technology assessment body
	Male
	40 s

	Academia (medical doctor)
	Male
	50 s

	Academia (occupational therapist)
	Male
	50 s

	Web-based survey (1)

	Occupation
	Profession
	Frequency (male %)

	Clinicians
	Medical doctor
	50 (74.0)

	Nurse
	51 (5.9)

	Pharmacist
	51 (5.9)

	Rehabilitation related
	48 (52.1)

	Others
	55 (60.0)

	Company employees
	Development
	109 (60.6)

	Medical/marketing
	70 (74.3)

	Others
	70 (87.1)

	Age
	20–39
	164 (38.4)

	40–59
	251 (68.9)

	Over 60
	87 (71.3)

	Residential area
	Urban
	251(57.8)

	Rural
	251(61.0)

	Web-based survey (2)

	Patients
	Primary illness
	Frequency (male %)

	 Cancer
	251 (36.2)

	 Non-cancer
	243 (63.8)

	Age
	20–39
	138 (24.1)

	40–59
	250 (46.2)

	Over 60
	106 (29.7)

	Employment status
	Fulltime
	216 (67.3)

	Parttime
	100 (11.6)

	Unemployed
	178 (21.1)

	Education
	Junior high school
	17 (3.0)

	High school
	164 (29.7)

	Junior/ career college
	119 (12.6)

	University
	175 (47.7)

	Graduate school
	12 (4.5)

	Not responded
	7 (2.5)





Perception of PRO and QOL
Patients’ awareness of PRO and QOL (n = 24/494; 4.9% vs. n = 223/494; 45.1%, p < 0.001) was lower than clinicians’ (n = 63/253; 24.9% vs. n = 247/253; 97.6%, p = 0.153) and company employees’ (n = 149/249; 59.8% vs. n = 243/249; 97.6%, p = 0.002) (both < 0.001). Clinicians had learned about QOL mostly “at school and/or training” (n = 153/247; 61.9%), and about PRO “on the job” (n = 38/63; 60.3%). Most company employees had also learned about PRO and QOL “on the job” (n = 130/149; 87.2% and n = 162/243; 66.7%) and most patients had learned about QOL through media (n = 153/494; 68.6%).
Figure 2 shows the terms corresponding to the PRO and QOL selected by clinicians, company employees, and patients. The term chosen by the three groups that corresponded to QOL the most was “quality of life” (see Fig. 2a for details), whereas the word chosen by all three groups that corresponded to PRO the most was “patient-clinician communication tool,” with no differences between the groups (p = 0.0632).[image: ]
Fig. 2a Perception on the corresponding words for the term QOL. b Perception on the corresponding words for the term PRO



Relationship between PRO and QOL
The most common responses among general clinicians and company employees regarding the relationship between PRO and QOL were that they did “not fully overlap” (n = 205/502; 40.8%), followed by “QOL includes PRO” (n = 111/502; 22.1%). Clinicians and company employees who had heard of or measured PRO and QOL were most likely to state that the relationship between PRO and QOL “did not fully overlap” (n = 87/212; 41.0%), followed by “QOL includes PRO” (n = 59/212; 27.8%). The most common response from patients was that “the relationship between PRO and QOL did not fully overlap” (n = 82/494; 16.6%), followed by “QOL includes PRO” (n = 67/494; 13.6%), but approximately half of the patients (n = 240/494; 48.6%) were “not sure about the PRO and QOL relationship.” The details are presented in Table 4.Table 4Perception on the relationship between QOL and PRO


	Occupation
	QOL equals PRO (%)
	PRO includes QOL (%)
	QOL includes PRO (%)
	PRO and QOL do not fully overlap. (%)
	Different relationship (%)
	There is no correct answer (%)
	TOTAL (%)
	P value

	 	(A)
	(B)
	(C)
	(D)
	(E)
	(F)
	 	 
	Clinicians
	13(5.1)
	27(10.7)
	44(17.4)
	108(42.7)†
	7(2.8)
	54(21.3)
	253(100.0)
	 
	Company employees
	11(4.4)
	29(11.6)
	67(26.9)†
	97(39.0)†
	9(3.6)
	36(14.5)
	249(100.0)
	 
	 	24(4.8)
	56(11.2)
	111(22.1)†
	205(40.8)†
	16(3.2)
	90(17.9)
	502(100.0)
	p < 0.05*

	  Heard about PRO and QOL

	  Clinicians
	4(6.3)
	5(7.9)
	16(25.4)
	24(38.1)†
	0(0.0)
	14(22.2)
	63(100.0)
	 
	  Company employees
	7(4.7)
	11(7.4)
	43(28.9)†
	63(42.3)†
	5(3.4)
	20(13.5)
	149(100.0)
	 
	 	11(5.2)
	16(7.5)
	59(27.8)†
	87(41.0)†
	5(2.4)
	34(16.0)
	212(100.0)
	p = 0.64*

	PRO measurement experience

	  Have experience
	7(10.6)
	8(12.1)
	17(25.8)
	24(36.4)†
	3(4.5)
	7(10.6)
	66(100.0)
	 
	  Not have any experience
	4(2.7)
	8(5.5)
	42(28.8)†
	63(43.2)†
	2(1.4)
	27(18.5)
	146(100.0)
	 
	 	11(5.2)
	16(7.5)
	59(27.8)†
	87(41.0)†
	5(2.4)
	34(16.0)
	212(100.0)
	p < 0.05*

	Patients

	  Not sure about PRO and QOL relationship (%)
	QOL equals PRO (%)
	PRO includes QOL (%)
	QOL includes PRO (%)
	PRO and QOL do not fully overlap. (%)
	Different relationship (%)
	There is no correct answer (%)
	TOTAL (%)
	 
	  240(48.6)
	35(7.1)
	18(3.6)
	67(13.6)†
	82(16.6)†
	24(4.9)
	2(5.7)
	494(100.0)
	p < 0.0001**


The unmarked p-values are the results of the chi-square test on the distribution
PRO patient-reported outcome, QOL quality-of-life
†Significant difference (p < 0.017) in comparison to (B) after Bonferroni correction
*P value by comparison between two groups (Mann-Whitney's U-test)
**P values based on comparisons (Kruskal-Wallis test) between three groups (patients, health care professionals, and company employees)



The experience of PRO or QOL measurement among those who were aware of PRO and QOL was 25.4% (n = 16/63) for PRO and 54% (n = 34/63) for QOL among clinicians (p < 0.05), and 33.6% (n = 50/149) for PRO and 55% (n = 82/149) for QOL among company employees (p < 0.001). Experience with PRO measurement affected perceptions of the relationship between PRO and QOL, but the trend remained unchanged (PRO and QOL “do not fully overlap”), see Table 4.


Discussion
Perceptions of PRO and QOL
In Japan, QOL (as the acronym) is often understood as a single term, and the original meanings and nuances of “quality of life” are not well understood. Similarly, “PRO” is adopted as a new term, and patient advocate X expressed concerns about “speaking in such unfamiliar terms.” The web-based survey found that patients’ awareness of PRO was lower than that of QOL; they knew about QOL through media but had hardly heard of PRO. Similarly, clinicians were not well-aware of PRO but were highly aware of QOL through school or training. In contrast, company employees had learned about both PRO and QOL on the job and had a higher awareness of both. Despite these differences, clinicians, company employees, and patients all perceived PRO to be “a patient-clinician communication,” as in other countries [3, 4, 6, 22, 34–38].

Perceptions of the relationship between PRO and QOL
During the interviews, industry and HTA personnel, and an academic researcher who is also a physician cited or chose "PRO includes QOL" in Fig. 1. This is aligned with the simplified explanation of PRO. Conversely, another academic researcher and regulatory personnel explained that “PRO and QOL did not fully overlap,” which was similar to patients’ responses. One patient advocate stated that part of QOL is expressed as PRO, and another patient advocate stated that “PRO occasionally improves patients’ QOL” as in a review [44]. These indicated that the relationship between PRO and QOL is not a simple perspective or mechanism, but a dynamic relationship [36, 37]. In the web-based survey, the most frequent response was that the relationship between “PRO and QOL did not fully overlap,” followed by “QOL includes PRO,” indicating basic support for patients’ perceptions in the interview survey. These results were consistent among all stakeholders (clinicians, company employees, and patients) and were not influenced by their experience with PRO or QOL evaluation.

PRO for clinical trials
Currently, within the framework of the Patient-Focused Drug Development, the FDA is developing a new guidance series to replace the 2009 PRO guidance [7, 19, 45]. However, no part of the series indicates the PRO and QOL relationship. Considering the relationship between PRO and QOL in the past PRO guideline; for example, the FDA guidance clearly defines that a proxy-report, which is allowed in QOL, is not a PRO [7], suggesting that QOL is not included in PRO. By contrast, the EMA defined PRO as “an umbrella term for QOL [14, 20, 22],” but in “the context of drug approval [22]” that is the same for Cochrane, COMET, and others [32]. Some descriptions of clinical trial design and statistical analysis state that "PRO includes QOL," but the two are complementary to each other [30], and the survey results indicating that the relationship between “PRO and QOL does not fully overlap” align with the original intent of these guidelines.
A patient advocate invited as an observer to a meeting on the concept and definition of PRO in 2000, later responded to the experts' argument with her own theory: “I would put a large balloon for QOL holding a smaller inset balloon for HRQOL, holding a yet smaller one for symptoms (PRO) [41].” This is partially consistent with our results, that is “QOL includes PRO,” but in the complementarity, it represents part of it as well as the explanation that "PRO includes QOL."
In developing the PRO guidance in Japan, we regarded PRO and QOL as basically complementary, but PRO as an umbrella term for QOL in drug approval.

PRO for clinical practice
PRO evaluation has been reported to incorporate the patient’s perspective in measuring effectiveness, and helps promote EBM and improve communication in clinical practice, but we were concerned that discrepancy in recognizing the differences and relationship between PRO and QOL could lead to miscommunication among patients and clinicians. While the interview survey revealed differences in perceptions between a researcher and a regulatory personnel who are also physicians, the web-based survey found that although patients were unfamiliar with PRO, the patients and clinicians expected PRO to facilitate communication. Patient advocates further stated that increased self-efficacy from PRO assessments could lead to empowerment [14], and improved QOL [3, 37, 39], suggesting high expectations for PRO evaluation in Japan. These perceptions on the relationship between PRO and QOL in clinical practice is not inconsistent with the original PRO guideline definition that PRO and QOL are complementary.
As the COMET notes [32], it is important that all parties using PRO be consistent in their recognitions for PRO and QOL to avoid miscommunication when conducting PRO evaluation in Japan.
This study has several limitations. First, strictly speaking, QOL and HRQOL have different meanings but were considered synonymous in this study because the respondents were not specialists and included patients and clinicians. Additionally, PRO used in HTA includes preference-based measures, but we treated them as synonymous as per previous reports [3, 31, 32]. Second, we were unable to adopt an analytical approach that was sufficient for a qualitative study in the interview survey; however, the questions and options we had prepared for the web-based survey were confirmed to be sufficient. Third, we interviewed HTA personnel, but we did not arrange further questions regarding HTA on the web-based survey because Japan’s HTA was only introduced in 2019 and discussion on PRO and QOL in a setting where PRO is used could be consolidated in clinical trials and practice. In the future, as we consider expanding the HTA, we may need to investigate the nature of patient engagement and PRO with HTA. Fourth, there were differences in the participation rate between the clinicians, patients, and company employees in the web-based survey. This uneven participation rate might be a selection bias, which could affect the generalizability of this study’s results. Fifth, the relationship between PRO and three non-PRO elements in the COA could not be investigated in this study, but it may be required to discuss their relationship and how to deal with them in the future, as discussed in the Montreal Accord [5]. Sixth, the results of this study represent the current perception of PRO and QOL, and future surveys may yield different results. However, such differences may represent the impact of the introduction of PRO guidelines, and this study is significant in this regard. Finally, the mechanisms of communication between patients and clinicians with PRO could not be adequately designed in the web-based survey, which future research is expected to be expanded upon.


Conclusions
The intuitive but widely perceived PRO in this study is not only the patient’s perspective in measuring clinical effectiveness but also a tool to facilitate communication in clinical practice; the relationship between PRO and QOL did not fully overlap and also dynamic. The present results are inconsistent with the simplified explanation of PRO guidelines for clinical trials but consistent with the original PRO guideline definitions, which also considered the role of PRO in clinical practice. To make PRO a more potent tool, all stakeholders using PRO should confirm its definition and how it differs from QOL, have a unified recognition in each PRO use, and avoid miscommunication.
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