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Abstract
Background There exists scant evidence on the optimal approaches to integrating patient-reported outcomes (PROs) in 
clinical practice. This study gathered oncology practitioners’ experiences with implementing PROs in cancer care.
Methods Between December 2019 and June 2020, we surveyed practitioners who reported spending > 5% of their time 
providing clinical care to cancer patients. Respondents completed an online survey describing their experiences with and 
barriers to using PROs in clinical settings.
Results In total, 362 practitioners (physicians 38.7%, nurses 46.7%, allied health professionals 14.6%) completed the survey, 
representing 41 countries (Asia–Pacific 42.5%, North America 30.1%, Europe 24.0%, others 3.3%). One quarter (25.4%) 
identified themselves as “high frequency users” who conducted PRO assessments on > 80% of their patients. Practitioners 
commonly used PROs to facilitate communication (60.2%) and monitor treatment responses (52.6%). The most commonly 
reported implementation barriers were a lack of technological support (70.4%) and absence of a robust workflow to integrate 
PROs in clinical care (61.5%). Compared to practitioners from high-income countries, more practitioners in low-middle 
income countries reported not having access to a local PRO expert (P < .0001) and difficulty in identifying the appropriate 
PRO domains (P = .006). Compared with nurses and allied health professionals, physicians were more likely to perceive 
disruptions in clinical care during PRO collection (P = .001) as an implementation barrier.
Conclusions Only a quarter of the surveyed practitioners reported capturing PROs in routine clinical practice. The imple-
mentation barriers to PRO use varied across respondents in different professions and levels of socioeconomic resources. Our 
findings can be applied to guide planning and implementation of PRO collection in cancer care.
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Introduction

Patient-reported outcomes (PROs) have become an impor-
tant component of health outcome assessments to capture 
the patient’s subjective effects of illness and treatment. PROs 
are broadly defined 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 any-
one else”. [1, 2] There is emerging evidence that PROs are 
useful as communication tools to improve symptom control 
and treatment response monitoring in the oncology setting [1, 
3, 4], as well as to enhance physician–patient communication. 
[4, 5] Other than adding value to patient care at the clinician 
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level, recent studies have also reported the impact of PRO 
monitoring on greater benefits, including longer overall sur-
vival and reduced emergency department use. [6–9] PROs are 
contributing to the paradigm shift to patient-centered care and 
system to drive improvements in healthcare quality. [10, 11].

Despite the growing interests in routine PRO collec-
tion to facilitate patient-centered care in cancer settings, 
the adoption of PROs in routine clinical practice has chal-
lenges. First, there are concerns with the choice of a valid 
and reliable PRO measure, which refers to a questionnaire 
or tool that probes individual patient perspectives on their 
health and health-related experiences and outcomes. [1, 
12, 13] Clinicians may experience a lack of guidance on 
the choice of appropriate tools to capture constructs that 
are meaningful to both patients and clinicians. [5, 12, 14] 
Data collection by using a PRO measure can be conducted 
through self-administration, interviews, or combination of 
different approaches. Consequently, the collection of PROs 
may add undue burden on patients who do not recognize 
the relevance of PRO measures or have low literacy skills.

On a macro level, technical and administrative chal-
lenges in establishing a user-friendly platform for elec-
tronic data capture, linkage with relevant clinical char-
acteristics, and concerns about data security also hinder 
the successful implementation PRO monitoring in care 
delivery settings. [3, 15–18] Other system-level challenges 
include difficulties assimilating the use of PRO informa-
tion into clinical workflows [3, 4, 19] and deficiencies in 
the expertise needed to interpret PRO data and apply the 
information to clinical decision-making. [17, 20, 21].

Few studies have comparatively evaluated patterns of PRO 
adoption in cancer clinical practice in different regions of the 
world. For example, most PRO measures have been devel-
oped in high-income settings, and their applicability in low 
resourced settings may be limited. Furthermore, most studies 
are focused on discussing experiences and implementation 
challenges in users of PROs, and little is known about the bar-
riers experienced by oncology practitioners who indicate they 
are non-users or infrequent users of PROs in clinical practice.

With the overarching aim of capturing preliminary 
insights into the practice patterns of oncology practition-
ers representing different regions and resource settings, 
this scoping survey captured oncology practitioners’ clin-
ical experiences with using PRO and identified barriers 
and facilitators to their use in the delivery of cancer care. 
Findings from this study may inform implementation of 
routine PRO surveillance and promoting patient-centered 
care around the world.

Methods

Study design and setting

This multinational, cross-sectional survey study was con-
ducted between December 2019 and June 2020. Approval 
was obtained from the Survey and Behavioral Research 
Ethics Committee of the Chinese University of Hong Kong 
(Hong Kong; Reference number: SBRE-18–512) and the 
Research Ethics Board of Edith Cowan University (Aus-
tralia; Reference number: 2019–00334-WALKER).

Eligibility and recruitment

Study participants were recruited using a combination of 
convenience and snowball sampling approaches. To be eli-
gible for this survey, participants had to identify themselves 
as: (1) older than 18 years; (2) able to understand written 
English, (3) a practicing clinician and/or practitioner, includ-
ing but not limited to a physician, nurse, or allied health-
care professional; and (4) spending at least 5% of their time 
providing direct clinical care to cancer patients. This set of 
criteria was decided a priori to include both fulltime and 
non-fulltime clinicians/practitioners, such as clinician scien-
tists, academic clinicians, or clinician administrators.

Survey instrument

The development of the survey was led by the investiga-
tors for this study, which included 14 members representing 
North America, Europe, and Asia–Pacific practice settings. 
The team consists of PRO experts (CJGH, IR, RJC), survey 
methodologists (YTC, SAM), oncologists (HSD, LE, DP), 
oncology nurses (DK, MIF), and allied health professionals 
(AC, AC, ER). The survey was self-administered in Eng-
lish and took approximately 10–15 min to complete. A pilot 
study was conducted with 15 oncology practitioners to refine 
the survey questions and administrative procedures.

The online survey was designed based on review of the 
existing literature on implementation sciences regarding the 
use of PRO in cancer care (e.g., identifying common barriers 
and facilitators). [1, 3–5, 14, 16–18, 20, 21] The survey was 
comprised of three sections (total 40 items) and included 
a short introduction describing the overall objective of the 
study. The first section collected demographic and work-
related information. The second section focused on respond-
ents’ experiences with PRO collection in their respective 
clinical settings. These items assessed the frequency of PRO 
use in practice (0–100% of patients), time points for PRO 
data collection, PRO measures used and domains assessed 
(Fig. 1), and mode of PRO administration (e.g., paper-based, 

Fig. 1  Patient-reported outcomes domains collected by respondents 
(n = 211). Analysis was conducted in the 211 respondents who indi-
cated that they conduct patient-reported outcome collection for clini-
cal practice. Participants could select more than one response

◂
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electronic tablets, mobile applications). Respondents were 
also asked about the downstream utility and actionability 
of the PRO data in supporting decision-making, informing 
risk stratification and prognosis, and facilitating monitor-
ing of response to treatment. The last section included a list 
of 18, practitioner-, patient-, and system-related implemen-
tation barriers to the routine collection of PROs. [1, 3–5, 
14, 16–18, 20, 21] Respondents rated the salience of these 
potential barriers on a 5-point Likert scale ranging from 
“totally agree” to “totally disagree.” Respondents also had 
the option to provide additional barriers to PRO collection.

Data collection

Participants were invited to take part in the study via a sur-
vey link shared by specialist cancer organizations, profes-
sional societies, and members of the research team in emails 
and other forms of online communication. We took reason-
able effort in ensuring that professional societies serving the 
major geographical regions, disciplines, and professionals 
were invited to participate in the survey. The final list of 
professional societies who facilitated the dissemination of 
the survey to their society members is presented in Supple-
ment 1. Professional organizations sent a reminder approxi-
mately two weeks after the initial invitation. To begin the 
survey, respondents had to indicate that they fulfilled the 
inclusion criteria. Completion and submission of the survey 
implied informed consent to participate. Respondents were 
assured that their responses would be anonymous and only 
aggregated data would be reported. At the conclusion of the 
survey, all respondents were encouraged to disseminate the 
survey link to at least five other oncology practitioners who 
fulfilled the inclusion criteria.

The sample size is determined based on feasibility and 
attempt to reach as many eligible respondents as possible. 
It was decided a priori that each pre-defined group should 
have approximate 100 respondents. The pre-defined groups 
were based on country-level income (high-income countries 
[HICs] versus middle- and low-income countries [LMICs], 
as defined by the World Bank) and profession (nurses ver-
sus physicians and allied health professionals). These pre-
defined groups were chosen as the existing literature has 
highlighted socioeconomic status and discipline as major 
factors influencing the uptake of PRO collection in clinical 
practice [4, 5, 14, 16, 17, 20], and that such data could be 
readily self-reported or inferred from a questionnaire. The 
main data collection phase was conducted from December 
2019 to March 2020. Subsequently, the characteristics of 
respondents were reviewed. During the second data collec-
tion phase from April 2020 to June 2020, the survey was 
recirculated or specifically targeted at the underrepresented 
groups or sectors.

Data analysis

Participant responses were recorded anonymously and 
retrieved electronically using the online survey software 
Qualtrics (SAP). We reviewed the IP addresses to confirm 
that no participants submitted multiple entries. Only ques-
tionnaires with completed responses for both Sects. 1 (demo-
graphics) and 2 (experience with PRO collection) were 
analyzed. The Checklist for Reporting Results of Internet 
E-Surveys was adopted to report the online survey findings 
(Supplement 2). [22].

Descriptive statistics were used to summarize responses 
to each question. Categorical responses were compared 
using Chi-square test for independence between the follow-
ing predefined groups: (1) physicians versus nurses versus 
allied health professionals; (2) HICs versus LMICs; and (3) 
frequency of PRO use in practice. Due to the scoping nature 
of the study, adjustment for multiple comparisons was not 
conducted. All analyses were conducted using SAS (SAS 
9.4, SAS Institute, Cary, NC, USA).

Results

In total, 402 individuals responded to the survey invita-
tion by attempting the survey, of whom 366 submitted the 
completed survey. After excluding responses that had miss-
ing demographic information (n = 4), surveys from 362 
oncology practitioners were available for analysis. Sample 
characteristics are presented in Table 1. The majority were 
female (n = 257, 71.0%) and younger than 50 years of age 
(n = 224, 61.8%). Almost half of the respondents were nurses 
(n = 169, 46.7%), followed by physicians (n = 140, 38.7%). 
The remaining respondents (n = 53, 14.6%) were allied 
health professionals, including pharmacists, psychologists, 
and social workers. The majority of respondents practiced 
in the Asia–Pacific region (n = 154, 42.5%), North America 
(n = 109, 30.1%), Western Europe (n = 72, 19.9%), East-
ern Europe (n = 15, 4.1%), Africa (n = 8, 2.2%), and Latin 
America/Caribbean region (n = 4, 1.1%) and represented 41 
countries or administrative regions in total (Supplement 3). 
A majority of the respondents practiced in HICs (n = 263, 
72.7%) and had over 10 years of experience in cancer care 
(n = 253, 69.9%).

Frequency of PRO use in practice

Approximately two-thirds of respondents used PROs in 
their clinical practice (Table 2), with nearly one-quarter 
identifying themselves as “high frequency users” who 
conducted PRO assessments with more than 80% of their 
patients (n = 91, 25.4%). Another one-third were “moderate 
frequency users” (40–80% of their patients; n = 80, 22.3%), 
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Table 1  Demographic and clinical experience of respondents (n = 362)

N %

Age (years) 19–29 25 6.9
30–39 95 26.2
40–49 104 28.7
50–59 98 27.1
Above 60 40 11.0

Sex Male 104 28.7
Female 257 71.0
Prefer not to answer 1 0.3

Type of practice setting* Community, government, municipal hospital, or tertiary care center 145 40.1
Academic, university, or research centers 121 33.4
Comprehensive cancer centers 115 31.8
Hospice or end of life care 7 1.9
Private practice 35 9.7
Government organizations, ministry of health, health authorities 8 2.2
Non-governmental organization or patient support group 8 2.2
Others 4 1.1

Geographical region Africa 8 2.2
Asia–Pacific 154 42.5
Eastern Europe 15 4.1
Latin America and Caribbean 4 1.1
North America 109 30.1
Western Europe 72 19.9

Income level Low-middle income countries 99 27.3
High-income countries 263 72.7

Profession Physician: 140 38.7
  Medical oncologist 94 67.6
  Family practice 2 1.4
  General medicine 3 2.2
  Radiation oncologist 11 7.9
  Hematologist 7 5.0
  Surgeons 14 10.1
  Others 8 5.8

Nurse 169 46.7
Allied health professionals: 53 14.6

  Oral hygienists 11
  Pharmacist 21
  Rehabilitation specialist 5
  Speech therapist 5
  Physiotherapist 4
  Others 7
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or “low frequency users” (less than 40% of their patients; 
n = 40, 11.2%). A notable proportion of oncology practition-
ers indicated that they did not utilize any PRO collection 
in their clinical setting (n = 123, 34.4%) or were uncertain 
whether their setting employed routine PRO collection in 
clinical practice (n = 24, 6.7%). No difference in the fre-
quency of PRO use in practice was identified among dif-
ferent professions (P = 0.68) or between HICs and LMICs 
(P = 0.89) (Supplement 4).

Experience with PRO collection

Among the practitioners who reported that they used PROs 
in their clinical practice (n = 211, 58.9%), the majority col-
lected PROs from all patients irrespective of cancer type 
(n = 183, 86.7%) or place on the cancer care continuum 
(n = 184, 87.6%) (Table 2). Most oncology practitioners indi-
cated that PRO assessments were solicited using traditional 
“paper-based” methods (n = 132, 62.6%), verbally through 

clinician interviews (n = 96, 45.5%), or using electronic tab-
lets and/or computers (n = 95, 45%).

The most commonly collected PRO domains were dis-
ease- and treatment-specific symptoms (Fig. 1). The least 
commonly collected domains were those related to care 
coordination and patient experiences of care, including tran-
sition readiness and information provision. 

Oncology practitioners reported using PRO data to facili-
tate communication with patients (n = 127, 60.2%), moni-
tor general health status (n = 114, 54.0%), and responses to 
treatment (n = 111, 52.6%) (Table 2). Fewer respondents 
reported using PRO data to set treatment goals (n = 94, 
44.5%) or facilitate communication among healthcare pro-
fessionals (n = 69, 32.7%).

Barriers to implementing PRO collection

The most common practitioner-related barriers to 
PRO collection were inadequate access to a local PRO 
expert (53.4%) and uncertainty about how to select an 

Table 1  (continued)

N %

Primary areas of cancer practice* All cancer types 165 45.6

Head and neck 84 23.2

Breast 83 22.9

Gastrointestinal/colorectal 80 22.1

Lung 73 20.2

Gynecologic 70 19.3

Palliative oncology 68 18.8

Genitourinary 59 16.3

Hematological 58 16.0

Lymphomas/myeloma 55 15.2

Survivorship/rehabilitation 32 8.8

Pediatric and AYA cancers 20 5.5

Brain/central nervous system 10 2.8

Sarcoma 10 2.8

Others 10 2.8
Years of clinical experience Less than a year 4 1.1

1–4 years 46 12.7
5–9 years 59 16.3
10–14 years 67 18.5
15–19 years 48 13.3
20–24 years 41 11.3
25–29 years 38 10.5
30 years or above 59 16.3

* Multiple responses allowed
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Table 2  Experience with patient-reported outcome collection

* Analysis was conducted in the 211 respondents who indicated that they conduct patient-reported outcome collection in their clinical settings
Ɨ Multiple responses allowed

N %

Frequency of practice High frequency users (80% to 100% of patients) 91 25.4
Moderate frequency users (60% to 80% of patients): 80 22.3

  40% to 60% of patients 48 13.4
  40% to 60% of patients 32 8.9

Low frequency users (less than 40% of patients) 40 11.2
Never-users 123 34.4
Not sure 24 6.7

Target patients* Ɨ All cancer types 183 86.7
Only specific cancer types: 28 13.3

  Blood cancers 3 10.7
  Brain 1 3.6
  Breast 10 35.7
  Prostate 1 3.6
  Colorectal 2 7.1
  Lung 2 7.1
  Head and neck 6 21.4
  Gynecological cancers 5 17.9
  Melanoma 2 7.1
  Neuroendocrine neoplasms 1 3.6
  Genitourinary 1 3.6
  Thyroid 1 3.6

Time points of PRO collection* All time points 184 87.6
Only specific time points: 26 12.4

  At diagnosis 16 61.5
  During active treatment 15 57.7
  Early phase of follow-up (< 2 years from completion of treatment) 14 53.8
  Long-term follow-up (> 2 years from completion of treatment) 6 23.1
  Palliative 2 7.7

Mode of data collection* Ɨ “Paper and pen” 132 62.6
Collected by healthcare providers 77 36.5
Electronic tablets/ computers 95 45.0
Mobile application 22 10.4
Wearable devices 4 1.9
Interview (verbally collected) 96 45.5

Goals of PRO collection* Ɨ Facilitating monitoring:
  Patient’s general health status 114 54.0
  Response to treatment/management 111 52.6

Supporting decision-making in:
  Diagnostic and screening processes 106 50.2
  Indication for treatment 126 59.7
  Risk stratification and prognosis 66 31.3
  Setting of treatment goals 94 44.5
  Model of follow-up care (e.g., oncology specialist care vs. general practitioner-led 

vs. nurse-led vs. self-management)
66 31.3

Facilitating communication:
  Between patients and health professionals 127 60.2
  Within teams and between professionals 69 32.7

Research 75 35.5
Not sure 7 3.3
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appropriate PRO measure (53.4%) (Fig. 2). Only a minor-
ity of practitioners thought that PROs did not play an 
important role in clinical decision-making (8.7%). How-
ever, respondents endorsed several patient-level barriers 
to PRO collection including low literacy (40.2%), a per-
ception that PRO collection was burdensome (32.1%), or 
that patients were unwilling to adhere to periodic PRO 
reporting (21.2%). With respect to system-related bar-
riers, the majority of practitioners highlighted a lack of 
technological support (70.4%) and staff support (64.8%) 
and the absence of a robust clinical workflow that inte-
grated PRO reporting (61.5%). Limited time to collect 
PROs during clinical interactions (46.0%) and chal-
lenges in ensuring that PRO and trend data are available 
to practitioners in real-time (37.0%) were other common 
barriers. A minority of the respondents (n = 6) provided 
additional barriers such as the lack of support from the 
management level, lack of cost-effectiveness data, PROs 
not consistently captured across clinics within an institu-
tion, and difficulty in differentiating PROs for research 
versus clinical uses.

Comparisons of barriers between LMICs and HICs

Distinct barriers were identified by respondents from 
LMICs and HICs (Table 3). Compared with practitioners 
who worked in HICs, a greater proportion of practitioners in 
LMICs reported that they did not have access to a local PRO 
expert (76.3% versus 44.8%, P < 0.0001) or experienced 
difficulty in selecting meaningful PRO domains to meas-
ure (50.5% versus 33.3%, P = 0.006). Compared to those 
in HICs, respondents in LMICs were also more concerned 
about the impact of patient non-adherence to PRO report-
ing PROs (34.0% versus 16.5%, P = 0.001) and low literacy 
levels (59.8% versus 33.0%, P < 0.0001). The same trends 
comparing LMICs with HICs were also seen with respect 
to system level barriers, including inadequate staff support 
(P = 0.009), the absence of a robust clinical workflow for 
PRO integration (P = 0.006), and difficulty in accessing PRO 
trend data in real-time (P = 0.032).

Comparisons of barriers among physicians, nurses, 
and allied health professionals

Compared with nurses and allied health professionals 
(Table 3), physicians were more likely to acknowledge chal-
lenges with PRO collection in terms of manpower shortage 
(P = 0.003), poor technical support (P = 0.002), disruptions 
in clinical workflow during PRO collection (P = 0.001), 
lack of an effective workflow (P < 0.0001), and not having 
enough time during clinical interactions to collect PROs 
(P < 0.001).

Comparisons of frequency of PRO use in practice

High-frequency users of PROs reported the fewest barri-
ers, as compared with moderate- and low-frequency users 
and never-users of PROs (Supplement 5). These differences 
were consistently observed for multiple practitioner-related, 
patient-related, and system-related barriers.

Discussion

This survey study aimed to gather oncology practitioners’ 
experiences with PRO data collection for clinical care. 
Despite the study being conducted during the pandemic on a 
modest sample size of respondents, this scoping study is the 
first to provide preliminary insights about the experiences 
and perspectives of oncology practitioners at a global level. 
While the vast majority of oncology practitioners acknowl-
edged the important role of PROs in clinical practice, more 
than half were either low-frequency users or never-users of 
PROs. The majority of the respondents’ application of PROs 
was to facilitate physician–patient communication and moni-
toring health status. Only a minority reported integrating the 
PROs with clinician feedback and trigger tools.

The knowledge gaps around selection of PROs for clinical 
practice were the most prevalent practitioner-related barrier 
to implementing PRO assessment in clinical practice, par-
ticularly for physicians. The literature offers numerous vali-
dated PRO measures that are readily available for use. [23, 
24] However, the majority of guidelines on the selection of 
PRO measures were designed for clinical trials and research, 
which may well explain the lack of guidance suited to practi-
tioners and in the real-world clinical setting. To address this 
gap, several groups, such as the International Society for 
Quality of Life Research and the Patient-Centered Outcomes 
Research Institute, are now developing systematic, evidence-
based approaches to select, implement, and evaluate PROMs 
in the clinical setting. [13, 15, 25–27] There are also a grow-
ing number of core outcome sets recommended by the Inter-
national Consortium for Health Outcomes Measurement 
[28, 29], which reflect expert consensus on the minimum 
PROs to measure for a given outcome and context. These 
are intended to facilitate the process of outcome selection 
by recommending domains and measures that are considered 
important by patients and clinicians.

As for barriers at the organizational or systems level, our 
respondents consistently highlighted the lack of technologi-
cal support and the need for a robust workflow to integrate 
PRO into clinical management. The inability to retrieve and 
trend PRO information in real-time for consultation also 
posed a challenge for the majority of respondents. Unde-
niably, the solutions to address these barriers differ across 
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Fig. 2  Barriers to implementa-
tion of patient-reported outcome 
collection in clinical practice 
(n = 362). PRO, patient-reported 
outcomes
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care delivery contexts and require engagement from multiple 
stakeholders, including those in management roles. We rec-
ommend that organizations identify a local expert, establish 
clinical champions,and/or care a working group to set real-
istic and consensus-driven expectations for the successful 
implementation of PROs. [30, 31] For example, institutions 
that are still in the early phases of implementation can focus 
on monitoring and adjusting algorithms to optimize the like-
lihood of success. To address the issues of limited staff sup-
port and resources, they may also consider adopting a stag-
gered or waved rollout using principles of implementation 
science. These principles include developing specific steps 
for implementation, linking PROs to referral pathways and 
other tools to support clinical decision-making, and pilot-
ing the protocol on a manageable sample of patients using 
small cycles of change. [15] In high-resource settings with 
mature information technology systems, efforts should be 
geared toward refining the optimal features and optimizing 
the functionality of integrated PRO systems in clinical work-
flows. For example, using mobile- and tablet-based applica-
tions and wearable computing devices to collect PROs may 

allow remote monitoring of patients’ responses throughout 
the course of care and reduce administration time during the 
clinical encounter.

Previous studies have noted that in many developing 
countries, clinicians typically make treatment decisions 
unilaterally rather than systematically involving patients 
in shared decision-making and care planning. [32–35] It 
is therefore encouraging that the majority of the respond-
ents, in both LMIC and HIC, affirmed the important role 
and value of including PROs in clinical care. Rather, more 
respondents from LMICs than from HICs were concerned 
about the lack of access to expertise and knowledge on col-
lecting PROs, as well as patients’ low literacy and poor 
adherence to reporting PROs. One implication of this find-
ing is the need to consider the unique context and priorities 
of a care delivery setting when implementing and scaling 
programs for PRO measurement in clinical practice. For 
example, given that improving survival rates and access to 
effective treatments remain the primary goal for healthcare 
systems in LMICs, patients may still appreciate the rele-
vance of reporting PROs that are deemed useful at the point 

Table 3  Comparison of barriers to implementing patient-reported outcome measures by regions of income levels and profession

Boldface indicates statisticalsignificance (P < 0.05)
AH allied health, HIC high-income countries, LMIC low-middle income countries, PRO patient-reported outcome.

Income level Profession

LMIC
(n = 97)

HIC
(n = 261)

P Physicians
(n = 139)

Nurses
(n = 163)

AH Professionals
(n = 52)

P

Practitioner-related barriers n (%) n (%) n (%) n (%) n (%) n (%)
  Do not have access to a local PRO expert 74 (76.3) 117 (44.8)  < .0001 84 (60.4) 78 (47.9) 27 (51.9) 0.004
  Unsure about selecting a PRO measure 47 (48.5) 109 (41.8) 0.14 62 (44.6) 68 (41.7) 25 (48.1) 0.67
  Unsure about what domains to measure 49 (50.5) 87 (33.3) 0.006 66 (47.5) 50 (30.7) 19 (36.5) 0.058
  Unsure about applying PRO in clinical decisions 32 (33.0) 87 (33.3) 0.89 48 (34.5) 55 (33.7) 15 (28.8) 0.88
  Concerns with liability issues 26 (26.8) 51 (19.5) 0.10 30 (21.6) 34 (20.9) 12 (23.1) 0.49
  Do not recognize the role of PRO 8 (8.2) 23 (8.8) 0.10 8 (5.8) 14 (8.6) 7 (13.5) 0.24

Patient-related barriers
  Low health literacy level 58 (59.8) 86 (33.0)  < .0001 62 (44.6) 56 (34.4) 25 (48.1) 0.24
  PRO collection too burdensome 29 (29.9) 86 (33.0) 0.48 53 (38.1) 45 (27.6) 17 (32.7) 0.31
  Not adherent with reporting PRO 33 (34.0) 43 (16.5) 0.001 37 (26.6) 24 (14.7) 15 (28.8) 0.065
  Do not recognize the role of PRO 25 (25.8) 50 (19.2) 0.28 38 (27.3) 27 (16.6) 75 (21.2) 0.050
  Concerns with confidentiality issues 28 (28.9) 40 (15.3) 0.005 32 (23.0) 24 (14.7) 12 (23.1) 0.11
  Too ill to report PRO 15 (15.5) 35 (13.4) 0.10 18 (12.9) 23 (14.1) 9 (17.3) 0.81

Institution-related barriers
  Lack of technological support 77 (79.4) 175 (67.0) 0.052 115 (82.7) 101 (62.0) 33 (63.5) 0.002
  Lack of staff support 75 (77.3) 157 (60.2) 0.009 107 (77.0) 90 (55.2) 32 (61.5) 0.003
  Lack of a robust workflow to integrate PRO 72 (74.2) 148 (56.7) 0.006 104 (74.8) 82 (50.3) 31 (59.6)  < .0001
  Not enough time during clinical interactions 56 (57.7) 107 (41.6) 0.015 83 (59.7) 61 (37.7) 18 (36.7)  < .001
  Difficulty in retrieving real-time PRO data 46 (47.9) 81 (32.8) 0.032 64 (46.7) 45 (28.1) 16 (37.2) 0.009
  Do not recognize the role of PRO 38 (39.2) 86 (33.0) 0.46 55 (39.6) 45 (27.6) 22 (42.3) 0.13
  Concerns with disruption of workflow 41 (42.3) 80 (30.7) 0.10 63 (45.3) 39 (23.9) 19 (36.5) 0.001
  Concerns with privacy and security 38 (39.2) 56 (21.5)  < .0001 47 (33.8) 31 (19.0) 15 (28.8) 0.054
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of care, such as disease-specific symptoms and financial 
toxicity.

With regard to developing specific strategies for LMICs 
and countries with low uptake of PROs, we recommend 
stakeholder engagement to strengthen the inclusion of PROs 
in the delivery of cancer care, as well as the translation, 
cultural adaptation, and validation of PRO measures for the 
local population. It may also be important to consider equity 
and disparity in access to PROs and subsequent implica-
tions. Other practical ways to encourage routine PRO col-
lection in resource-limited settings are to select brief PRO 
measures in the patient’s native language and to adopt inex-
pensive administration methods to reduce the cost associ-
ated with implementation. Incorporating branching logic and 
adaptive response functions into the PRO instruments [23, 
36] may also help to identify individuals who need more 
detailed assessments; this approach may potentially limit 
survey burden, minimize administration time, and improve 
patient receptivity. [37] In this regard, HICs are in an excel-
lent position to share resources, such as PRO experts, trans-
lated tools, and patient education materials, with LMICs.

Our study results should be considered in light of some 
limitations that may limit the generalizability of our results. 
Despite the multinational sampling frame and sequential 
approach to reach under-represented sectors, respondents 
from certain geographical regions, especially developing 
countries, were difficult to recruit most likely due to lan-
guage barriers and limited access to the internet for sur-
vey completion. Sampling bias could not avoided from our 
convenience sampling approach, as most respondents were 
recruited through North American, European, and Austral-
ian professional bodies that were affiliated with the study 
investigators. We also expected practitioners from lower 
resource settings to have poorer participation in such pro-
fessional societies. Even though we explicitly stated in the 
email invitation that respondents did not have to be using 
PROs currently in routine care to participate in the survey, 
the convenience sampling approach might still have intro-
duced selection bias toward those using PROs in clinical 
practice. Considering that this is a multinational survey, the 
relatively small sample size might also be attributable to the 
untimely recruitment period, which coincided with the coro-
navirus disease 2019 pandemic. Our sample of respondents 
was heterogeneous and might not fully reflect the character-
istics of the oncology workforce in all participating sites and 
countries. Future studies may investigate specific barriers in 
individual groups of healthcare professionals and in samples 
that are more consistently representative. For example, we 
found that physicians were more likely to perceive time and 
disruption to clinical workflow as implementation barriers. 
It would be meaningful to engage physicians in more in-
depth studies to identify recommendations for best practices 
with respect to administration and interpretation in clinical 

practice, and tools to support integration into clinical work-
flow. Lastly, we acknowledge concerns with type I errors as 
a wide range of analyses was conducted to identify barriers 
across the pre-defined groups without adjustment for mul-
tiple testing. Despite these limitations, this study is the first 
to provide preliminary insights about the experiences and 
perspectives of oncology practitioners at a global level. The 
findings from this scoping study will be critical to inform 
research agenda, build capacity, and shape implementation 
efforts toward widespread implementation of PROs in the 
delivery of cancer care.

Conclusion

Globally, the inclusion of PROs to improve the patient-cen-
teredness of cancer care is still in an early stage of adop-
tion. We identified various implementation barriers to PRO 
use across respondents in different professions and settings 
with differing levels of socioeconomic resources. These 
results may be used to develop implementation strategies 
and capacity building that supports routine inclusion of PRO 
reporting in cancer care settings. International collaborations 
and partnerships between high- and low-resource settings 
are highly recommended to strengthen the sharing of best 
implementation strategies. Local champions may be identi-
fied to serve as advocates to build capacity and promote the 
benefits of including PROs in routine clinical care. Future 
work should also engage the efforts of leaders and managers 
in clinical care settings and explore how PROs collected in 
clinical practice can also be used for population-level analyt-
ics for downstream appraisals of the quality and efficiency 
of the accountable healthcare-providing entity.
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