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Abstract
Objectives: Patient-reported outcomes (PROs) provide crucial information for evaluating health-care interventions, but previous
research in specific disease areas suggested infrequent use and incomplete reporting of PROs. We examined the prevalence and character-
istics of PROs in randomized clinical trial (RCT) protocols across medical fields, their reporting quality, and the consistency between PROs
specified in trial protocols and subsequent reporting in trial publications.
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Study Design and Setting: We included 237 RCT protocols approved in 2012 and 251 approved in 2016, by ethics committees in
Switzerland, Germany, and Canada. We systematically searched for corresponding peer-reviewed results publications and results on trial
registries. Pairs of reviewers independently extracted characteristics of RCT protocols, PROs specified in protocols and reported in corre-
sponding results publications, and assessed the reporting quality of RCTs with a PRO as the primary outcome using the Consolidated Stan-
dards of Reporting Trialsepatient-reported outcome (CONSORTs-PRO) extension.

Results: Out of 488 included RCT protocols, 147 (30%) did not report use of a PRO; 97 (20%) specified a PRO as the primary outcome
and an additional 244 (50%) as a secondary outcome. The prevalence of PROs varied substantially across medical fields, ranging from
100% in rheumatology and psychiatry to about one-third in cardiology and anesthesiology. At 8e10 years after RCT approval, results were
available for 264 of the 341 (77%) trial protocols that prespecified PROs. Forty-four percent of the published trials (115/264) reported all
PROs as defined in the protocol, 21% (55/264) did not report any prespecified PROs, and 36% (94/264) reported more, fewer, or different
PROs than those prespecified. These findings were consistent between trial protocols approved in 2012 and 2016. Among 63 peer-reviewed
RCT publications that reported a PRO as their primary outcome, reporting quality was often inadequate, with seven of 13 CONSORT-PRO
items.

Conclusion: Less than half of RCT protocols with planned PROs reported them as specified in corresponding published results, sug-
gesting outcome reporting bias, and PRO reporting quality was often deficient. These limitations complicate informed decision-making
between patients and health-care providers, as well as the development of evidence-based clinical practice guidelines. � 2025 The Au-
thor(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Patient-reported outcomes (PROs) are reported directly
by patients and not interpreted by an observer [1]. PROs
may include patient assessments of disease symptoms or
treatment side effects, such as pain, fatigue, or anxiety;
functional outcomes such as physical, sexual, social,
emotional, or cognitive functioning; or multidimensional
outcomes such as quality of life (QoL) or health utility
[2]. PROs play an essential role in capturing patients’ expe-
riences and perspectives and informing evidence-based
clinical practice and shared decision-making [3e5].
Routine use of PROs can minimize nondetection of symp-
toms and physical impairments in clinical care, so that op-
portunities to intervene and alleviate suffering are timely
taken [6,7]. There is evidence from cancer care that routine
use of PROs can improve patients’ QoL, enhance
patienteclinician communication, reduce emergency
department visits, and prolong survival [8,9]. The impor-
tance of PROs has been recognized by regulatory author-
ities, international policymakers, and patients [1,10e12].

Metaresearch studies have found that randomized clin-
ical trial (RCT) protocols often fail to include PROs and
that the reporting quality of PROs in results publications
is low [13e15]. Furthermore, PROs may be modified when
reported, potentially reflecting outcome reporting bias
[16e21]. Recognition of suboptimal reporting has led to
the development of reporting guidelines for PROs in RCT
protocols and RCT publications [22e25]. Failure to specify
important PRO characteristics in the protocol may result in
insufficient data gathering for these outcomes during the
trial [26]. Previous metaresearch studies on PROs have
largely focused on specific diseases (eg, cancer) or on a
specific type of PRO (eg, QoL) [15,27e33]. A current anal-
ysis of the planning and reporting of PROs in RCTs across
medical fields is lacking. In a previous study we evaluated
the completeness of RCT protocols before and after publi-
cation of the Standard Protocol Items: Recommendations
for Interventional Trials (SPIRITs) statement in 2013 using
a sample of RCT protocols approved by research ethics
committees in Switzerland, Germany, and Canada in 2012
(before SPIRIT) and in 2016 (after SPIRIT) [34,35]. Using
the same RCT protocols, we aimed to investigate in the pre-
sent study: (i) the prevalence and characteristics of PROs
(eg, content, use of validated instruments) specified in
RCT protocols without restrictions to specific disease areas
or types of PROs; (ii) the reporting quality of PROs when
specified as the primary outcome; and (iii) concordance be-
tween prespecified PROs in protocols and reported PROs in
published trials.
2. Methods

2.1. Study sample

The present study is a prespecified subproject of the
Adherence to Spirit Recommendations Study (ASPIRE)
[34e36], which evaluated the completeness of RCT proto-
cols before and after the SPIRIT statement. In the present
study we analyzed 549 RCT protocols from ASPIRE that
were approved by nine research ethics committees in 2012
(n 5 257) and 2016 (n 5 292), in Switzerland (Basel, Bel-
linzona, Bern, Geneva, Lausanne, St. Gallen, and Zurich),
Canada (Hamilton), and Germany (Freiburg). All trial proto-
cols randomly assigned participants to different interventions
to evaluate effects on health outcomes. Methodologic details,
including eligibility criteria, protocol selection process, data
extraction, and additional objectives addressed in add-on
studies, have previously been published [34]. We report
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What is new?

Key findings
� The prevalence of patient-reported outcomes

(PROs) in clinical trials varied substantially across
medical fields.

� Among corresponding result publications, only
44% reported PROs as defined in their protocols,
21% failed to report any prespecified PROs, and
36% reported more, less, or different PROs than
prespecified in the protocol.

� Reporting quality of PROs in result publications of
trials was often deficient.

What this adds to what was known?
� PRO reporting needs to become more reliable

across medical fields.

What is the implication and what should change
now?
� Investigators should improve PRO reporting, and

ethics committees, funding agencies, and journal
editors should enforce the use of reporting guide-
lines for PROs.

our cross-sectional study according to the Strengthening the
Reporting of Observational Studies in Epidemiology state-
ment [37] (Supplement).

2.2. Search for results publications

We systematically searched for full text results publica-
tions corresponding to trial protocols in PubMed, Google
Scholar, Scopus, and Google [38]. In addition, we searched
trial registries for posted trial results. For the RCTs
approved in 2012, we searched for results up to February
2022; for RCTs approved in 2016, we searched for results
up to May 2024. We excluded trial protocols that were
never initiated (ie, no participants recruited) or still ongoing
at the time of analysis (for search details see Supplementary
Material) [38].

2.3. Data collection

Using a web-based, password protected data extraction
tool (https://aspire-pro.squiek.io), investigators trained in
trial methodology worked in pairs of two and abstracted
each study protocol and corresponding trial publication
independently and in duplicate.

From all included RCT protocols, we extracted trial
characteristics such as sponsorship, intervention type, coun-
try, whether the trial was multicenter or single-center, and
planned sample size [34]. We checked if the primary
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outcome was a PRO. If the primary outcome was not a
PRO, we assessed whether PROs were considered as sec-
ondary outcomes. We extracted information captured by
PROs (eg, physical functioning, disease-specific QoL),
the instrument used to capture each PRO, evidence pro-
vided for its validity (defined as a reference to a validation
study), the presence of a PRO hypothesis, and whether a
method for PRO data collection was described (eg, use of
diaries, survey, forms to be filled on-site at follow-up
visits). We selected data extraction items based on previous
metaresearch and through discussions with experts. We ex-
tracted the same information from all identified RCT results
publications. In addition, for all trials with a PRO as the pri-
mary outcome and results published in a peer-reviewed
journal, we assessed the quality of reporting using the
Consolidated Standards of Reporting Trialsepatient-re-
ported outcomes (CONSORT-PROs) extension checklist
[22]. Any disagreements between investigators with respect
to extracted data or reporting quality assessments were
resolved through discussion and consensus; in a few cases,
A.A. or M.B. were approached for advice or arbitration.
2.4. Analyses

The characteristics of RCT protocols, corresponding
trial publications, and PROs were summarized as fre-
quencies and proportions for categorical variables and as
medians and interquartile ranges for continuous variables.
In the analysis, we treated composite outcomesdwhich
included both PRO and clinician-reported outcome com-
ponents (eg, the American College of Rheumatology 20/
50/70 Response Criteria [ACR20/50/70])das PROs and
conducted a sensitivity analysis treating such composite
outcomes as non-PROs. We used R (version 4.0.2) for
all analyses. The analysis code is provided in the supple-
mental material.
3. Results

Of 549 approved RCT protocols (257 approved in 2012,
and 292 in 2016), 61 were excluded because they were
either ongoing, duplicates, or never initiated, leaving a total
of 488 protocols (237 approved in 2012 and 251 approved
in 2016) for inclusion in the present study (Supplementary
Fig). Fifty-three percent of the trials were sponsored by in-
dustry (258/488), and 79% (384/488) were multicenter tri-
als (Table 1).

While 30% of trial protocols did not include a PRO
(147/488), 20% used a PRO as the primary outcome
(16%, 39/237 in 2012; 23%, 58/251 in 2016) (Table 1).
The other 50% of RCTs included PROs as secondary out-
comes (52%, 123/237 in 2012; 48%, 121/251 in 2016).
However, the prevalence varied substantially across medi-
cal fields, from 100% in rheumatology (21/21) and psychi-
atry (23/23), to 38% in cardiology, (22/58) and 33% in

https://aspire-pro.squiek.io


Table 1. General characteristics of included RCT protocols

Characteristics

Protocols approved in 2012
n [ 237

Protocols approved in 2016
n [ 251

Protocols approved in total
n [ 488

PRO as primary
outcome

(n [ 39; 16%)

PRO as secondary
outcome

(n [ 123; 52%)
No PRO

(n [ 75; 32%)

PRO as primary
outcome

(n [ 58; 23%)

PRO as secondary
outcome

(n [ 121; 48%)
No PRO

(n [ 72; 29%)

PRO as primary
outcome

(n [ 97; 20%)

PRO as secondary
outcome

(n [ 244; 50%)
No PRO

(n [ 147; 30%)

Country of research ethics
committee, n (%)

Switzerland 24 (61.5%) 92 (74.8%) 49 (65.3%) 42 (72.4%) 97 (80.2%) 48 (66.7%) 66 (68.0%) 189 (77.5%) 97 (66.0%)

Germany 10 (25.6%) 16 (13.0%) 11 (14.7%) 10 (17.2%) 15 (12.4%) 9 (12.5%) 20 (20.6%) 31 (12.7%) 20 (13.6%)

Canada 5 (12.8%) 15 (12.2%) 15 (20.0%) 6 (10.3%) 9 (7.4%) 15 (20.8%) 11 (11.3%) 24 (9.8%) 30 (20.4%)

Medical field, n (%)

Surgery 7 (17.9%) 13 (10.6%) 10 (13.3%) 6 (10.3%) 13 (10.7%) 5 (6.9%) 13 (13.4%) 26 (10.7%) 15 (10.2%)

Psychiatry 2 (5.1%) 2 (1.6%) 0 (0%) 13 (22.4%) 6 (5.0%) 0 15 (15.5%) 8 (3.3%) 0

Neurology 6 (15.4%) 8 (6.5%) 5 (6.7%) 4 (6.9%) 10 (8.2%) 6 (8.3%) 10 (10.3%) 18 (7.4%) 11 (7.5%)

Oncology 0 32 (26.0%) 10 (13.3%) 2 (3.4%) 32 (26.4%) 7 (9.7%) 2 (2.1%) 64 (26.2%) 17 (11.6%)

Rheumatology 4 (10.3%) 6 (4.9%) 0 8 (13.8%) 3 (2.5%) 0 12 (12.4%) 9 (3.7%) 0

Cardiology 1 (2.6%) 8 (6.5%) 16 (21.3%) 1 (1.7%) 12 (9.9%) 20 (27.8%) 2 (2.1%) 20 (8.2%) 36 (24.5%)

Othera 19 (48.7%) 54 (43.9%) 34 (45.3%) 24 (41.4%) 45 (37.2%) 34 (47.2%) 43 (44.3%) 99 (40.6%) 68 (46.3%)

Type of intervention, n (%)

Drug 24 (61.5%) 80 (65.0%) 50 (66.7%) 29 (50.0%) 72 (59.5%) 50 (69.4%) 53 (54.6%) 152 (62.3%) 100 (68.0%)

Behavioral 3 (7.7%) 5 (4.1%) 0 15 (25.9%) 5 (4.1%) 1 (1.4%) 18 (18.6%) 10 (4.1%) 1 (0.7%)

Medical device 9 (23.1%) 22 (17.9%) 14 (18.7%) 4 (6.9%) 19 (15.7%) 13 (18.1%) 13 (13.4%) 41 (16.8%) 27 (18.4%)

Surgical procedure 1 (2.6%) 4 (3.3%) 3 (4.0%) 4 (6.9%) 8 (6.6%) 2 (2.8%) 5 (5.2%) 12 (4.9%) 5 (3.4%)

Otherb 2 (5.1%) 12 (9.8%) 8 (10.7%) 6 (10.3%) 17 (14.0%) 6 (8.3%) 8 (8.2%) 29 (11.9%) 14 (9.5%)

Planned sample size

Median [IQR] 240 [109, 600] 302 [100, 775] 300 [118, 600] 198 [100, 446] 240 [120, 560] 210 [102, 378] 200 [100, 496] 293 [112, 629] 250 [110, 558]

Sponsorship, n (%)

Investigator 15 (38.5%) 45 (36.6%) 43 (57.3%) 33 (56.9%) 51 (42.1%) 43 (59.7%) 48 (49.5%) 96 (39.3%) 86 (58.5%)

Industry 24 (61.5%) 78 (63.4%) 32 (42.7%) 25 (43.1%) 70 (57.9%) 29 (40.3%) 49 (50.5%) 148 (60.7%) 61 (41.5%)

Center status, n (%)

Single center 10 (25.6%) 20 (16.3%) 11 (14.7%) 23 (39.7%) 22 (18.2%) 18 (25.0%) 33 (34.0%) 42 (17.2%) 29 (19.7%)

Multicenter- international 25 (64.1%) 88 (71.5%) 46 (61.3%) 25 (43.1%) 87 (71.9%) 37 (51.4%) 50 (51.5%) 175 (71.7%) 83 (56.5%)

Multicenter- national 4 (10.3%) 15 (12.2%) 18 (24.0%) 10 (17.2%) 12 (9.9%) 17 (23.6%) 14 (14.4%) 27 (11.1%) 35 (23.8%)

PRO, patient-reported outcome; RCT, randomized clinical trial; IQR, interquartile range.
a Dermatology, Gastro/intestinal, Pediatrics, Respiratory Medicine, Anesthesiology, Endocrinology, Nephrology, Hematology, Intensive care, Infectious diseases, Ophthalmology, Obstetrics and Gy-

necology, Geriatrics, Hepatology, Public health, Primary care.
b Dietary Supplement, Rehabilitation, Process optimization in health care, Diagnostic, Creams, and cosmetics.
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Table 2. Planning and reporting of PROs in RCTs

PRO reporting
PRO prespecified in 2012

(n [ 162)
PRO prespecified in 2016

(n [ 179)
Total

(n [ 341)

PRO as primary outcome n 5 39 n 5 58 n 5 97

No results available, N (%) 10 (26%) 16 (27%) 26 (27%)

Results available, N (%)a 29 (74%) 42 (73%) 71 (73%)

PRO reported as specified 23 (79%) 35 (83%) 58 (82%)

PRO reported differently as
specifiedb

6 (21%) 7 (17%) 13 (18%)

PRO as secondary outcome n5123 n5121 n5244

No results publication, N (%) 22 (18%) 29 (24%) 51 (21%)

Results publication available, N (%)c 101 (82%) 92 (76%) 193 (79%)

PROs reported as specified 28 (28%)d 29 (31%) 57 (29%)

Specified PROs not reported at all 31 (31%) 24 (26%) 55 (28%)

Some specified PROs not reported 18 (18%) 18 (19%) 36 (18%)

Unspecified PROs reported 8 (7%) 7 (8%) 15 (10%)

Reported unspecified & not-reported
all prespecified PROs

16 (16%) 14 (16%) 30 (15%)

PRO, patient-reported outcome; RCTs, randomized clinical trials.
a 2012: We identified 26 RCTs in peer-reviewed articles and three RCTs in the results section of trial registries. 2016 We identified 37 RCTs in

peer-reviewed articles and five RCTs in the results section of trial registries.
b Differences with respect to employed instruments, secondary outcomes switched to primary outcomes, captured domains, and time points of

interest.
c 2012 We identified more information on trial registry for 12 RCTs. 2016: We identified more information on trial registry for 19 RCTs.
d 1 RCT vaguely mentioned results of the PROs, did not publish data elsewhere.
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anesthesiology (6/18) (Supplementary Table S1). Further-
more, almost all trials testing behavioral interventions
(97%, 28/29) included a PRO. Results were consistent
across different countries and the year of protocol approval.

Of the 97 trial protocols that specified a PRO as their pri-
mary outcome, 27% (26/97) had not published their trial re-
sults at 8e10 years follow-up (Table 2). Of the 71 protocols
that had corresponding trial results published, 82% (58/71)
reported PROs as specified in their protocol, and 18% (13/
71) reported PROs differently as specified (eg, primary and
secondary outcomes were switched, time points of interest
or employed instruments changed). Of the 244 RCT proto-
cols that specified a PRO as a secondary outcome, 21% (51/
244) had not published their trial results at 8e10 years
follow-up. Of the 193 protocols with corresponding trial re-
sults published, 30% (57/193) reported PROs as specified in
their protocol and 70% (136/193) either did not report some
or all of their PROs, or reported PROs not specified in their
protocol. Results were consistent across medical fields and
the year of protocol approval, with the exception that most
published psychiatry trials with a PRO as primary outcome
(55%, 6/11) reported PROs differently than specified
(Table 2, Supplementary Table S1).

Most PROs captured either symptoms or disease-specific
outcome measures, lacked supporting information
regarding validity of the instrument used, but did provide
details on how data collection was conducted (Table 3).
This was consistent across medical fields (Supplementary
Table S5 and S6).
The reporting quality of PROs was often low, with seven
of 13 CONSORT-PRO items met by less than half of the 63
published trials that reported a PRO as the primary outcome
(Table 4). However, there was improvement in trials associ-
ated with more recently approved protocols on two items.
Twenty-three percent (6/26) of trial results based on proto-
cols approved in 2012 reported a supporting hypothesis for
their PRO primary outcome vs 57% (21/37) for trials based
on protocols approved in 2016. Furthermore, 69% (18/26)
trial results associated with a protocol approved in 2012
adequately reported a sample size calculation for their
PRO primary outcome vs 92% (34/37) of trials associated
with protocols approved in 2016. Sensitivity analyses treat-
ing composite outcomes including PRO components as
non-PROs revealed similar results (Supplementary Tables
S2eS4,S7).
4. Discussion

4.1. Main findings

This metaresearch study of 488 RCT protocols found
that 30% did not capture PROs. Of those that did, 72%
defined PROs as a secondary outcome and 28% as a pri-
mary outcome; however, the prevalence of PROs varied
substantially across medical fields. Among corresponding
RCTs results (considering peer-reviewed publications and
results on trial registries), only 44% reported PROs as
defined in their protocols, 21% failed to report any



Table 3. Detailed characteristics of PROs reported in protocols and in publications

PRO characteristics

2012 2016

PROs in protocols PROs in publications PROs in protocols PROs in publications

PROs as primary
outcome
(n [ 42)

PROs as secondary
outcome
(n [ 349)

PROs as primary
outcome
(n [ 30)

PROs as secondary
outcome
(n [ 184)

PROs as primary
outcome
(n [ 63)

PROs as secondary
outcome
(n [ 352)

PROs as primary
outcome
(n [ 44)

PROs as secondary
outcome
(n [ 177)

What is captured by specified PROs?

Symptomsd 15 (36%) 85 (24%) 11 (38%) 43 (23%) 24 (38%) 75 (21%) 14 (32%) 26 (15%)

Physical functioningd 3 (7%) 24 (7%) 1 (3%) 12 (6%) 4 (6%) 15 (4%) 3 (6%) 9 (5%)

Mental/emotional functioningd 2 (5%) 23 (6%) 0 15 (8%) 5 (8%) 37 (10%) 1 (2%) 15 (9%)

Social functioningd 1 (2%) 3 (1%) 0 0 1 (1%) 1 (1%) 0 1 (1%)

Disease-specific outcome measure 19 (46%) 83 (24%) 17 (56%) 65 (36%) 19 (30%) 77 (22%) 20 (45%) 48 (27%)

Multidimensional quality of life 1 (2%) 68 (19%) 1 (3%) 29 (16%) 0 60 (17%) 0 49 (28%)

Overall sense of well-beingd 0 6 (2%) 0 2 (1%) 0 3 (1%) 0 9 (5%)

Satisfaction with treatment 1 (2%) 19 (5%) 0 1 (0.5%) 2 (3%) 29 (8%) 1 (2%) 5 (2%)

Utility 0 6 (2%) 0 1 (0.5%) 0 14 (4%) 0 6 (3%)

Other 0 32 (10%) 0 16 (9%) 8 (12%) 41 (12%) 5 (13%) 9 (5%)

Is any hypothesis specified for PROs? 18 (43%)a 38 (11%) 6 (20%) 9 (5%) 46 (73%)b 57 (16%) 21 (47%) 11 (8%)

Is there any evidence for validation of
used instrument?

15 (35%)a,c 143 (41%)c 15 (52%)c 61 (33%)c 25 (39%)b,c 141 (40%)c 22 (50%)c 68 (51%)c

Data collection method for PRO reported? 27 (64%)a 233 (66%) 7 (24%)c 11 (6%) 35 (55%)b 223 (63%) 16 (36%) 21 (16%)d

PRO, patient-reported outcome; RCT, randomized clinical trial.
*Other: cannabis use, tolerance of treatment, abstinence, alcohol consumption.
a 4 RCTs and five outcomes are missing.
b 2 RCTs and two outcomes are missing.
c Outcomes that use diaries as a tool to capture PRO are excluded: 2012 Protocols: primary 5, secondary 10; 2012 Publications: primary 2, secondary 7. 2016 Protocols: primary 5, sec-

ondary 9; 2016 Publications: primary 7, secondary 4.
d In the absence of a disease-specific outcome measure or a multidimensional quality of life instrument.
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Table 4. Quality of PRO reporting among published trials according to the Consolidated Standards of Reporting Trialsepatient-reported outcomes
extension checklist

CONSORT-PRO itemsa
2012

(n [ 26)
2016

(n [ 37)
Total

(n [ 63)

Identifying PRO in abstract 22 (85%) 31 (84%) 53 (84%)

Rationale of choosing a PRO 9 (35%) 16 (43%) 25 (40%)

PRO hypothesis mentioned 6 (23%) 21 (57%) 27 (43%)

Evidence for validation of instrument
used to capture PROb,c

15 (63%) 21 (70%) 36 (67%)

Method of PRO collection describedc 7 (27%) 15 (41%) 22 (35%)

Mention of a minimal clinically important
difference for the PROc

12 (46%) 13 (35%) 25 (40%)

Sample size calculation adequately
described (statistical test & alpha value
& statistical power)

18 (69%) 34 (92%) 52 (83%)

Handling of missing PRO data described 15 (58%) 23 (62%) 38 (60%)

Reporting of a participant flow diagram 23 (88%) 35 (94%) 58 (92%)

Reporting of baseline data for PROs 17 (65%) 29 (78%) 46 (73%)

Results provided for each domain and
time pointd

3 (3%) 2 (25%) 5 (33%)

PRO-specific limitations/implications for
generalizability reported

1 (4%) 3 (8%) 4 (6%)

Interpretation in relation to clinical
outcome providede

2 (10%) 2 (14%) 4 (11%)

PRO, patient-reported outcome.
a We did not consider CONSORT PRO items 4a (participants), 16 (numbers analyzed), 18 (ancillary analyses), because these appeared equally

relevant for PROs and non-PROs.
b Outcomes that used diaries as a tool to capture PROs were excluded: two from 2012 to seven from 2016.
c These items are all components of CONSORT PRO item 6a (outcomes) which we assessed separately, because each component appeared

specifically relevant for PROs.
d Nonmultidimensional PROs were excluded: 19 from 2012 to 29 from 2016.
e Trials not planning further clinical outcomes were excluded: five from 2012, 23 from 2016.
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prespecified PROs, and 36% reported more, less, or
different PROs than prespecified in their protocol. Among
published trials that reported a PRO as their primary
outcome, reporting quality was often inadequate with seven
of 13 items on the CONSORT-PRO met by less than half of
trials. These findings were similar between trial protocols
approved in 2012 and 2016.
4.2. Strengths and limitations

Strengths of our study include full access to a large sam-
ple of approved RCT protocols from three countries, a
comprehensive search for corresponding results publica-
tions eight to 10 years after trial approval, and engagement
of reviewers with methodologic training who performed all
data abstraction independently and in duplicate. Further-
more, our results proved robust in sensitivity analyses with
a more conservative definition of primary PROs.

Our study has several limitations. First, our study sam-
ple was limited to RCT protocols approved by research
ethics committees in Switzerland, Germany, and Canada
in 2012 and 2016, and may not be generalizable to other
settings. Second, we focused on the comparison of PROs
planned in approved protocols with published PROs and
did not consider PRO reporting in protocol amendments.
Third, we did not assess whether research questions in
RCTs were suitable for PROs or not. Fourth, we used only
three criteria (predefined hypothesis mentioned for PRO,
validated instrument for PRO measurement, method for
PRO data collection specified) to assess the quality of
PRO reporting in protocols, because our protocol sample
predated the publication of the SPIRIT-PRO in 2018
[23]. Fifth, to keep data extraction from trial protocols
manageable, we had to simplify our data extraction forms
once during the course of the ASPIRE project. Therefore,
we did not collect all data that we had planned to collect
from trial protocols as specified in our study outline
[34]; eg, whether a PRO was considered in the power/sam-
ple size calculation or whether a validated minimal impor-
tant difference was reported, was only assessed for PROs
defined as primary outcomes in results publications. Sixth,
we did not consider statistical analyses of PROs in RCTs;
this was comprehensively investigated by the Setting In-
ternational Standards in Analyzing Patient-Reported
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Outcomes and Quality of Life Endpoints Data Consortium
(SISAQOL) in trials with locally advanced and metastatic
breast cancer [39]. Seventh, this is a prespecified subproj-
ect of the ASPIRE study with a protocol outline only [34]
and not a full protocol. The sample size was determined
through ASPIRE limiting the representativeness of the re-
sults across all medical fields. Eighth, because
CONSORT-PRO was not developed with the intent to be
used as an assessment tool, we adapted the original 14-
item checklist of CONSORT-PRO (see legend Table 4)
before using it for assessment of reporting quality in an
attempt to better reflect PRO-specific challenges [40].
Lastly, we did not assess the reporting of important sec-
ondary outcomes in RCT publications as recommended
by CONSORT-PRO, because it proved challenging to
clarify the importance of secondary outcomes.
4.3. Comparison with other studies

To our knowledge, this is the first study focusing on the
prevalence of PROs in trial protocols and the consistency of
reporting in corresponding published results across medical
fields. There are, however, several studies on the planning
and reporting of QoL outcomes in oncology trials. Previous
metaresearch on 173 protocols of cancer trials approved be-
tween 2000 and 2003 and corresponding results publica-
tions up to 2013 found that only 20% of approved trials
reported QoL outcomes, with cancer trials either not spec-
ifying QoL outcomes in their protocol (48%), not publish-
ing trial results (21%), or failing to report prespecified QoL
outcomes in their published results (10%) [14]. Results
were similar in our sample of RCT protocols approved in
2012 and 2016. Specifically, of the 83 oncology trials,
22% reported PRO results as planned in their protocol,
20% did not specify a PRO in their protocol, 10% not pub-
lishing any trial results, 24% failing to report prespecified
PROs in their published results, and 24% publishing results
of more, less, or modified PROs when compared to those
specified in the protocol (Supplementary Table S2).

A separate metaresearch study examined 172 RCTs
testing new drugs in metastatic nonsmall cell lung cancer
published between 2010 and 2021 and found, similar to
our study, that only 1% of trials specified QoL as a primary
outcome, 23% of RCTs did not consider QoL at all, and
RCTs reporting effects on QoL as a primary outcome
showed modest quality of reporting with respect to
CONSORT-PRO items [32]. Another analysis of QoL as-
sessments and reporting in 106 solid cancer trials published
between 2013 and 2021, found none of the trials considered
QoL as primary outcome [15].

Reasons for nonreporting of prespecified PROs in pub-
lished trial results may include outcome reporting bias.
For example, industry trials may include agreements that
allow the sponsor to remove unfavorable results from draft
manuscripts prior to submission [41]. Moreover, PRO data
are often cumbersome to collect, and may not be
considered a ‘‘hard measurement’’ because they are inher-
ently subjective [26]. Trialists should carefully plan the
collection of PRO data and restrict themselves to not over-
burden trial participants and staff; developers of clinical
practice guidelines and systematic reviewers should be
cautious when considering PRO results and carefully check
for potential outcome reporting bias.

Our findings suggest that, despite the publication of
CONSORT-PRO guidance in 2013, the planning and re-
porting of PROs in trial reports remains suboptimal
[15,20,40,42,43]. The Patient-Reported Outcomes Tools:
Engaging Users and Stakeholders (PROTEUS) Consortium
[43] aims for more patient-centered research and promotes
tools such as the SPIRIT-PRO recommendations for proto-
col writing [23], the International Society for Quality of
Life Research Minimum Standards for selecting a PRO
measure [44], the SISAQOL recommendations for PRO
data analysis [45], the CONSORT-PRO statement [22], rec-
ommendations for the graphic display of PRO data [46],
and a Clinician’s Checklist for reading and using an article
about PROs [47]. Further implementation of these tools in
clinical trial research and involvement of patient partners in
trial planning, conduct, and reporting may facilitate
improved consideration and reporting of PROs in clinical
trials. Another promising development is the increasing
collection and use of PRO measures in routine clinical
practice, which may also improve reporting of PROs in
clinical trials [48,49].
5. Conclusion

Approximately, one in three trial protocols do not capture
PROs, and of those that do, the majority specify them as sec-
ondary outcomes; however, large variability exists across
medical fields. Less than half of RCT protocols with planned
PROs reported them as specified in corresponding results pub-
lications, suggesting potential outcome reporting bias, and
PRO reporting quality was often deficient. These limitations
hamper informed decision-making of patients and health-
care providers, as well as the development of evidence-
based clinical practice guidelines. Investigators should
routinely consider the specification of PROs when designing
clinical trials, and ethics committees and journal editors
should make the use of SPIRIT-PRO and CONSORT-PRO
mandatory for RCT protocols and results publications with
PROs as primary or prominent secondary outcomes.
CRediT authorship contribution statement

Ala Taji Heravi: Writing e review & editing, Writing e
original draft, Methodology, Formal analysis, Data curation,
Conceptualization. Dmitry Gryaznov: Writing e review &
editing, Data curation. Jason W. Busse: Writing e original
draft. Christof Manuel Sch€onenberger: Writing e review



9A. Taji Heravi et al. / Journal of Clinical Epidemiology 185 (2025) 111822
& editing, Data curation. Belinda von Niederh€ausern:
Writing e review & editing, Data curation. Lena Hausheer:
Writinge review&editing, Data curation.ManuelaCovino:
Writing e review & editing, Data curation. Johannes M.
Schwenke:Writinge review&editing,Data curation.Selina
Epp:Writing e review & editing, Data curation. Alexandra
Griessbach:Writinge review& editing,Data curation.Mal-
ena Chiaborelli:Writing e review & editing, Data curation.
Arnav Agarwal:Writing e review & editing, Data curation.
Szimonetta Lohner:Writinge review & editing, Data cura-
tion. Julian Hirt:Writinge review & editing, Data curation.
Stefan Schandelmaier:Writinge review&editing,Data cu-
ration. Simon B. Egli:Writing e review & editing, Data cu-
ration. Moshao Amos Makhele: Writing e review &
editing, Data curation. Alain Amstutz: Writing e review &
editing, Data curation. Dominik Mertz: Writing e review
& editing, Data curation. Anette Bl€umle: Writing e review
& editing, Data curation. Erik von Elm: Writing e review
& editing, Data curation, Conceptualization. Ramon Sacci-
lotto: Software.Ayodele Odutayo:Data curation, Conceptu-
alization. Sally Hopewell:Writing e review & editing, Data
curation, Conceptualization.Benjamin Speich:Writinge re-
view & editing, Data curation.Matthias Briel:Writinge re-
view & editing, Writing e original draft, Supervision,
Methodology, Data curation, Conceptualization.
Ethics statement

All participating ethics committees were project
partners.
Declaration of competing interest

B.v.N. is currently employed by Roche Pharma AG,
Grenzach-Wyhlen, Germany. A.T.H. is currently employed
by Novartis, Switzerland, and D.G. is currently employed
by Viatris Innovation GmbH, Switzerland. There are no
competing interests for any other author.
Acknowledgments

We thank all participating research ethics committees
from Germany (Freiburg), Switzerland (Basel, Bellinzona,
Bern, Geneva, Lausanne, St. Gallen, Frauenfeld, Zurich),
and Canada (Hamilton) for their support and cooperation.
We would like to thank Viktoria Gloy and David Mall for
their assistance in extracting data for this project.
Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jclinepi.2025.111822.
Data availability

Data will be made available on request.
References

[1] Guidance for Industry: patient-reported outcome measures: use in

medical product development to support labelling claims Food and

Drug Administration [Internet]. 2009. Available at: https://www.fda.

gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/

Guidances/UCM193282.pdf. Accessed November 15, 2023.

[2] Mercieca-Bebber RKM, Calvert MJ, Stockler MR, Friedlander M.

The importance of patient-reported outcomes in clinical trials and

strategies for future optimization. Patient Relat Outcome Meas

2018;9:353e67.

[3] Weinfurt KP, Reeve BB. Patient-reported outcome measures in clin-

ical research. JAMA 2022;328:472e3.

[4] Retzer A, Aiyegbusi OL, Rowe A, Newsome PN, Douglas-Pugh J,

Khan S, et al. The value of patient-reported outcomes in early-

phase clinical trials. Nat Med 2022;28:18e20.
[5] Brundage MD, Crossnohere NL, O’Donnell J, Cruz Rivera S,

Wilson R, Wu AW, et al. Listening to the patient voice adds value

to cancer clinical trials. J Natl Cancer Inst 2022;114(10):1323e32.

[6] Basch E. Patient-Reported Outcomes d Harnessing Patients’ Voices

to Improve Clinical Care. New Engl J Med 2017;376(2):105e8.

[7] Pakhomov SV, Jacobsen Sj, Fau - Chute CG, Chute Cg Fau -

Roger VL, Roger VL. Agreement between patient-reported symp-

toms and their documentation in the medical record. Am J Manag

Care 2008 Aug;14(8):530e9.

[8] Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al.

Symptom monitoring with patient-reported outcomes during routine

cancer treatment: a randomized controlled trial. J Clin Oncol 2016;

34(6):557e65.

[9] Kotronoulas G, Kearney N, Fau - Maguire R, Maguire R, Fau -

Harrow A, Harrow A, et al. What is the value of the routine use of

patient-reported outcome measures toward improvement of patient

outcomes, processes of care, and health service outcomes in cancer

care? A systematic review of controlled trials. J Clin Oncol 2014

May 10;32(14):1480e501.
[10] Doward LC, Gnanasakthy A, Baker MG. Patient reported outcomes:

looking beyond the label claim. Health Qual Life Outcomes 2010;

8(1):89.

[11] European Medicines Agency Committee for Medicinal Products for

Human Use. Appendix 2 to the Guideline on the Evaluation of Anti-

cancer Medicinal Products in Man: The Use of Patient-Reported

Outcome (PRO) Measures in Oncology Studies [Internet].

EMA/CHMP/292464/2014. London, England: European Medicines

Agency; 2016.

[12] Claire S, Alexandra G, David M, Derek K, Ellie D, Madeleine K,

et al. Recommendations for including or reviewing patient reported

outcome endpoints in grant applications. BMJ 2021;373:n1367.

[13] Conter H, Sengupta R, Menon D, Chu Q. Current use of health-

related quality of life outcomes in advanced-stage lung cancer clin-

ical trials. Univ Tor Med J 2011;88(2):91e8.

[14] Schandelmaier S, Conen K, von Elm E, You JJ, Bl€umle A,

Tomonaga Y, et al. Planning and reporting of quality-of-life outcomes

in cancer trials. Ann Oncol 2015;26(9):1966e73.
[15] Servetto A, Salomone F, Di Costanzo F, Iuliano R, Marandino L,

Napolitano F, et al. Inadequate health-related quality of life assess-

ment and reporting in phase III clinical trials of immune checkpoint

inhibitors in solid cancers: a systematic review. Crit Rev Oncol Hem-

atol 2022;172:103649.

[16] Dwan K, Gamble C, Williamson PR, Kirkham JJ. Systematic review

of the empirical evidence of study publication bias and outcome re-

porting bias d an updated review. PLoS One 2013;8(7):e66844.

https://doi.org/10.1016/j.jclinepi.2025.111822
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref2
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref2
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref2
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref2
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref2
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref3
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref3
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref3
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref4
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref4
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref4
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref4
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref5
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref5
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref5
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref5
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref6
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref6
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref6
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref7
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref7
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref7
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref7
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref7
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref8
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref8
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref8
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref8
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref8
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref9
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref10
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref10
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref10
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref11
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref12
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref12
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref12
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref13
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref13
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref13
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref13
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref14
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref14
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref14
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref14
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref14
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref15
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref15
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref15
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref15
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref15
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref16
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref16
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref16


10 A. Taji Heravi et al. / Journal of Clinical Epidemiology 185 (2025) 111822
[17] Chan A-W, Hr�objartsson A, Haahr MT, Gøtzsche PC, Altman DG.

Empirical evidence for selective reporting of outcomes in random-

ized TrialsComparison of protocols to published articles. JAMA

2004;291(20):2457e65.

[18] Fleming PS, Koletsi D, Dwan K, Pandis N. Outcome discrepancies

and selective reporting: impacting the leading journals? PLoS One

2015;10(5):e0127495.

[19] Jones CW, Keil LG, Holland WC, Caughey MC, Platts-Mills TF.

Comparison of registered and published outcomes in randomized

controlled trials: a systematic review. BMC Med 2015;13(1):282.

[20] Krepper D, Giesinger JM, Dirven L, Efficace F, Martini C,

Thurner AMM, et al. Information about missing patient-reported

outcome data in breast cancer trials is frequently not documented:

a scoping review. J Clin Epidemiol 2023;162:1e9.

[21] Lemmens CMC, van Amerongen S, Strijbis EM, Killestein J.

Outcome reporting bias in clinical trials researching disease-

modifying therapy in patients with multiple sclerosis. Neurology

2024;102(6):e208032.

[22] Calvert M, Blazeby J, Altman DG, Revicki DA, Moher D,

Brundage MD, et al. Reporting of patient-reported outcomes in ran-

domized trials: the CONSORT PRO extension. JAMA 2013;309(8):

814e22.

[23] Calvert M, Kyte D, Mercieca-Bebber R, Slade A, Chan AW,

King MT, et al. Guidelines for inclusion of patient-reported outcomes

in clinical trial protocols: the SPIRIT-PRO extension. JAMA 2018;

319(5):483e94.

[24] Kyte D, DuffyH, Fletcher B, Gheorghe A,Mercieca-Bebber R, KingM,

et al. Systematic evaluation of the patient-reported outcome (PRO) con-

tent of clinical trial protocols. PLoS One 2014;9(10):e110229.

[25] Kyte DG, Draper H, Ives J, Liles C, Gheorghe A, Calvert M. Patient

reported outcomes (PROs) in clinical trials: is ‘in-trial’ guidance

lacking? A systematic review. PLoS One 2013;8(4):e60684.

[26] Kyte D, Ives J, Keeley T, Calvert M. Inconsistencies in quality of life

data collection in clinical trials: a potential source of bias? Interviews

with research nurses and trialists. PLoS One 2014;8(10):e76625.

[27] Kyte D, Retzer A, Ahmed K, Keeley T, Armes J, Brown Jm, et al.

Systematic evaluation of patient-reported outcome protocol content

and reporting in cancer trials. J Natl Cancer Inst 2019;111(11):

1170e8.

[28] Lombardi P, Marandino L, De Luca E, Zichi C, Reale ML,

Pignataro D, et al. Quality of life assessment and reporting in colo-

rectal cancer: a systematic review of phase III trials published be-

tween 2012 and 2018. Crit Rev Oncol Hematol 2020;146:102877.

[29] Marandino L, De Luca E, Zichi C, Lombardi P, Reale ML,

Pignataro D, et al. Quality-of-Life assessment and reporting in pros-

tate cancer: systematic review of phase 3 trials testing anticancer

drugs published between 2012 and 2018. Clin Genitourin Cancer

2019;17(5):332e47.

[30] Marandino LLSA, Sonetto C, De Luca E, Pignataro D, Zichi C, Di

Stefano RF, et al. Deficiencies in health-related quality-of-life assess-

ment and reporting: a systematic review of oncology randomized

phase III trials published between 2012 and 2016. Ann Oncol

2018;29(12):2288e95.
[31] Reale ML, De Luca E, Lombardi P, Marandino L, Zichi C,

Pignataro D, et al. Quality of life analysis in lung cancer: a systematic

review of phase III trials published between 2012 and 2018. Lung

Cancer 2020;139:47e54.
[32] Salomone F, Di Costanzo F, Pecoraro G, Viscardi G, Viggiano A,

Napolitano F, et al. Health-related quality of life is underestimated

and underreported in phase III clinical trials in NSCLC. Lung Cancer

2022;174:36e44.

[33] Giesinger JM, Efficace F, Aaronson N, Calvert M, Kyte D, Cottone F,

et al. Past and current practice of patient-reported outcome measure-

ment in randomized cancer clinical trials: a systematic review. Value

Health 2021;24(4):585e91.
[34] Gryaznov D, Odutayo A, von Niederh€ausern B, Speich B,

Kasenda B, Ojeda-Ruiz E, et al. Rationale and design of repeated

cross-sectional studies to evaluate the reporting quality of trial proto-

cols: the Adherence to SPIrit REcommendations (ASPIRE) study and

associated projects. Trials 2020;21(1):896.

[35] Gryaznov D, von Niederh€ausern B, Speich B, Kasenda B, Ojeda-

Ruiz E, Bl€umle A, et al. Reporting quality of clinical trial protocols:

a repeated cross-sectional study about the Adherence to SPIrit Rec-

ommendations in Switzerland, Canada and Germany (ASPIRE-

SCAGE). BMJ Open 2022;12(5):e053417.

[36] Speich B, Odutayo A, Peckham N, Ooms A, Stokes JR, Saccilotto R,

et al. A longitudinal assessment of trial protocols approved by

research ethics committees: the Adherance to SPIrit REcommenda-

tions in the UK (ASPIRE-UK) study. Trials 2022;23(1):601.

[37] von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC,

Vandenbroucke JP. The Strengthening the Reporting of Observational

Studies in Epidemiology (STROBE) statement: guidelines for report-

ing observational studies. J Clin Epidemiol 2008;61(4):344e9.

[38] Speich B, Gryaznov D, Busse JW, Gloy VL, Lohner S, Klatte K, et al.

Nonregistration, discontinuation, and nonpublication of randomized tri-

als: a repeated metaresearch analysis. PLoS Med 2022;19(4):e1003980.

[39] Pe M, Dorme L, Coens C, Basch E, Calvert M, Campbell A, et al.

Statistical analysis of patient-reported outcome data in randomised

controlled trials of locally advanced and metastatic breast cancer: a

systematic review. Lancet Oncol 2018;19(9):e459e69.

[40] Mercieca-Bebber R, Aiyegbusi OL, King MT, Brundage M,

Snyder C, Calvert M. Knowledge translation concerns for the

CONSORT-PRO extension reporting guidance: a review of reviews.

Qual Life Res 2022;31(10):2939e57.

[41] Kasenda B, von Elm E, You JJ, Bl€umle A, Tomonaga Y, Saccilotto R,

et al. Agreements between industry and academia on publication

rights: a retrospective study of protocols and publications of random-

ized clinical trials. PLoS Med 2016;13(6):e1002046.

[42] Efficace F, Fayers P, Pusic A, Cemal Y, Yanagawa J, Jacobs M, et al.

Quality of patient-reported outcome reporting across cancer random-

ized controlled trials according to the CONSORT patient-reported

outcome extension: a pooled analysis of 557 trials. Cancer 2015;

121(18):3335e42.
[43] Snyder CA-O, Crossnohere N, King M, Reeve BB, Bottomley A,

Calvert M, et al. The PROTEUS-Trials Consortium: optimizing the

use of patient-reported outcomes in clinical trials. Trials 2022;

19(3):277e84.
[44] Reeve BB, Wyrwich KW, Wu AW, Velikova G, Terwee CB,

Snyder CF, et al. ISOQOL recommends minimum standards for

patient-reported outcome measures used in patient-centered out-

comes and comparative effectiveness research. Qual Life Res 2013;

22(8):1889e905.

[45] Coens C, Pe M, Dueck AC, Sloan J, Basch E, Calvert M, et al. Inter-

national standards for the analysis of quality-of-life and patient-

reported outcome endpoints in cancer randomised controlled trials:

recommendations of the SISAQOL Consortium. Lancet Oncol

2020;21(2):e83e96.

[46] Snyder C, Smith K, Holzner B, Rivera YM, Bantug E, Brundage M,

et al. Making a picture worth a thousand numbers: recommendations

for graphically displaying patient-reported outcomes data. Qual Life

Res 2019;28(2):345e56.

[47] Wu AW, Bradford AN, Velanovich V, Sprangers MAG, Brundage M,

Snyder C. Clinician’s checklist for reading and using an article about

patient-reported outcomes. Mayo Clinic Proc 2014;89(5):653e61.

[48] Welsing PM, Oude Rengerink K, Collier S, Eckert L, van Smeden M,

Ciaglia A, et al. Series: pragmatic trials and real world evidence: paper 6.

Outcomemeasures in the real world. J Clin Epidemiol 2017;90:99e107.

[49] Zuidgeest MGP, Goetz I, Groenwold RHH, Irving E, van

Thiel GJMW, Grobbee DE. Series: pragmatic trials and real world ev-

idence: paper 1. Introduction. J Clin Epidemiol 2017;88:7e13.

http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref17
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref18
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref18
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref18
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref19
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref19
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref19
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref20
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref20
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref20
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref20
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref20
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref21
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref21
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref21
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref21
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref22
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref22
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref22
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref22
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref22
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref23
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref23
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref23
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref23
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref23
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref24
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref24
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref24
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref25
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref25
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref25
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref26
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref26
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref26
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref27
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref27
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref27
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref27
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref27
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref28
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref28
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref28
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref28
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref29
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref30
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref31
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref31
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref31
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref31
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref31
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref32
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref32
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref32
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref32
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref32
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref33
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref33
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref33
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref33
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref33
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref34
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref35
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref36
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref36
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref36
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref36
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref37
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref38
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref38
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref38
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref39
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref39
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref39
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref39
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref39
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref40
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref40
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref40
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref40
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref40
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref41
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref41
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref41
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref41
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref41
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref42
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref43
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref43
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref43
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref43
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref43
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref44
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref45
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref46
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref46
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref46
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref46
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref46
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref47
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref47
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref47
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref47
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref48
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref48
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref48
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref48
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref49
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref49
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref49
http://refhub.elsevier.com/S0895-4356(25)00155-6/sref49

	Metaresearch on patient-reported outcomes in trial protocols and results publications suggested large outcome reporting bias
	1. Introduction
	2. Methods
	2.1. Study sample
	2.2. Search for results publications
	2.3. Data collection
	2.4. Analyses

	3. Results
	4. Discussion
	4.1. Main findings
	4.2. Strengths and limitations
	4.3. Comparison with other studies

	5. Conclusion
	CRediT authorship contribution statement
	Ethics statement
	Declaration of competing interest
	Acknowledgments
	Supplementary data
	Data availability
	References


