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Background: Missing patient-reported outcome (PRO) data undermine the ability to draw robust conclusions from
PRO endpoints included in cancer randomized controlled trials (RCTs). This review aimed to systematically
evaluate PRO completion rates and identify trial characteristics associated with completion.

Methods: We conducted a scoping review searching for RCTs published on PubMed between 2019 and 2023. We
searched for RCTs evaluating biomedical interventions in patients with solid tumors (breast, bladder, colorectal,
gynecological, prostate, or lung). Trials were eligible if they used commonly applied cancer-specific PRO mea-
sures and reported information on completion. For each trial, we extracted or calculated completion rates at
baseline and first post-baseline assessment, reasons for missingness, and trial characteristics. We used regression
models to examine associations between trial characteristics and completion.

Findings: We identified 222 eligible trials from 9331 screened references. Mean baseline PRO completion rates
were 91:3% (control) and 92-1% (intervention), declining to 82-1 % and 82.9% at the first post-baseline
assessment. Reasons for missing PRO data were documented in only 18 % of trials. Industry-sponsored trials
exhibited significantly higher completion rates compared to non-industry-sponsored trials. Trials with double-
blind designs had higher completion rates than open-label trials, while no difference between treatment arms
was found. Electronic PRO assessment was not significantly associated with higher completion rates.
Interpretation: PRO completion rates in cancer RCTs remain challenging as they vary across settings, particularly
beyond baseline, and reporting on missing data is often inadequate. These findings highlight the need for
improved reporting and greater prioritization of PRO completion regardless of trial design.

1. Introduction

Patient-reported outcomes (PROs) are increasingly recognized as
essential components of randomized controlled trials (RCTs) in
oncology. By directly capturing patients’ perspectives on symptoms,
functioning, and quality of life (FDA, 2009), PROs complement
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traditional clinical endpoints and provide a more holistic understanding
of treatment effects and tolerability. Regulatory agencies and health
technology assessment bodies increasingly consider PRO data in
benefit-risk evaluations and reimbursement decisions, further empha-
sizing their importance in cancer research.

However, the value of PROs depends critically on data quality.
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Missing PRO data, resulting from non-completion of PRO question-
naires, poses a persistent methodological challenge that can compromise
the interpretability and validity of PRO data. In contrast to endpoints
such as survival, PROs, typically included as secondary outcomes, are
more vulnerable to incomplete reporting and patient attrition (European
Medicines Agency, 2010). When not transparently documented or
adequately handled, missing PRO data may introduce bias and reduce
the utility of PRO findings for clinical and regulatory decision-making
(Little et al., 2012; Mercieca-Bebber et al., 2016; Pugh et al., 2022).

To ensure interpretability, high completion rates are considered a
key quality indicator for PRO data. The importance of completion rates,
defined as the proportion of patients who provide assessments among
those expected to do so at a specific timepoint (Coens et al., 2020) is
included in evaluation frameworks of clinical benefit (e.g., (ESMO,
2022)). PRO-specific reporting guidelines such as CONSORT-PRO
(Calvert et al., 2013) and SPIRIT-PRO (Calvert et al., 2018) emphasize
the need for transparent reporting of PRO completion rates, including
why non-completion occurred, and what methods were applied to ac-
count for it in the statistical analyses.

Despite longstanding recognition of these issues (Mercieca-Bebber
et al., 2016), systematic evidence on actual PRO completion rates in
cancer trials remains limited. Most prior studies have focused on
whether PROs were included or reported at all, rather than on how
completely they were collected. Furthermore, little is known about
which trial-level characteristics, such as industry sponsorship, blinding,
mode of assessment, or cancer type, may be associated with better or
worse PRO completion. This gap limits efforts to improve trial design,
site management, and patient engagement strategies related to PRO
data.

Certain features are often assumed to influence completion. For
example, electronic PRO assessment is often hypothesized to facilitate
completion through automated reminders and simplified data moni-
toring and entry (Coons et al., 2015 Aug; Philipps et al., 2022; Smith
et al., 2024), and double-blind trial designs may reduce systematic
dropout or patient disengagement (Gnanasakthy et al., 2016). However,
methodological evidence supporting these assumptions is scarce, and
findings from individual trials are inconsistent.

This scoping review aimed to (1) summarize PRO completion rates at
baseline and first post-baseline assessment in oncology RCTs, and (2)
identify trial-level characteristics associated with higher or lower PRO
completion rates, with particular emphasis on mode of assessment and
blinding. Understanding these patterns can inform methodological
standards and support the generation and reporting of more reliable
PRO data from cancer clinical trials.

2. Methods
2.1. Study selection and review process

A systematic search of Medline (PubMed) was conducted to identify
RCTs using PROs as endpoints in the six most prevalent solid tumor
types (Siegel et al., 2022), published between January 2019 and
November 2023. Search terms are reported in Supplementary Material
1. Our search strategy was based on previous work in the field (Krepper
et al., 2023; van Hemelrijck et al., 2019). Guided by Munn et al. (2022),
and recognizing that a risk-of-bias assessment was not pertinent to our
review question, we selected a scoping review methodology. Therefore,
this manuscript follows the PRISMA-ScR guidelines (Tricco et al., 2018).
Trials investigating biomedical interventions and using the most
commonly used PRO instruments (Efficace et al., 2021) developed by
either the European Organisation for Research and Treatment of Cancer
(EORTC) Quality of Life Group (QLG) or the Functional Assessment of
Chronic Illness Therapy (FACIT), and providing any information on PRO
completion were included. These two measurement systems were
selected due to their broad adoption and established role in cancer
clinical trials (Giesinger et al., 2021).
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Abstract and full-text screening was performed independently by two
reviewers. Disagreements were resolved by discussion or consultation
with a third reviewer.

2.2. Reference matching at the trial level

Data extraction was conducted at the trial level rather than per in-
dividual publication. Following the selection of eligible records, refer-
ences were matched to trials using trial registration numbers or study
acronyms. Where openly available, trial protocols were also included.
This approach allowed for the integration of information across all
available trial documents and supported a comprehensive assessment of
each trial.

2.3. Data charting and extracted trial characteristics

Data charting was conducted in reviewer pairs. Extracted trial-level
variables included industry sponsorship, involvement of trial organiza-
tions or cooperative groups (not necessarily sponsorship), registration
year, phase, cancer type, disease stage blinding, treatment type, control
arm, sample size, and PRO endpoint classification (primary, secondary,
exploratory). Original data of this study are available at Mendeley Data
(https://doi.org/10.17632/nyx48k3rmy.1).

Information on missing PRO data included the completion rates at
baseline and at the first assessment post-baseline, the denominator used
to calculate completion rates (i.e., intention-to-treat [ITT], or number of
expected questionnaires), and, if available, the reasons for missingness
(e.g., administrative errors, patient refusal, or patient too sick). Given
the high heterogeneity and limited comparability of subsequent PRO
assessment timepoints across cancer RCTs, we extracted completion
rates for the baseline and first post-baseline assessment to enhance
consistency in cross-trial comparisons. Completion rates were extracted
as reported by study authors when available. When not reported
explicitly, they were derived from available data. When the denomina-
tor was not explicitly stated, the ITT population was used as the refer-
ence population for calculation. We evaluated completion rates for
whole assessments being completed vs not completed. We did not
evaluate completeness of the questionnaires themselves (i.e., whether
single items or pages were skipped). All screening and data charting
were conducted using DistillerSR (DistillerSR, 2025).

2.4. Statistical analysis

Characteristics of the included trials were analyzed using summary
statistics. For categorical variables, distributions were presented as ab-
solute and relative frequencies. Continuous variables were described
using means and corresponding standard deviations.

To identify factors associated with higher completion rates at the
first available post-baseline assessment, linear regression models were
employed, adjusting for the type of denominator (ITT population vs
number of expected questionnaires for the post-baseline assessment)
used in calculating completion rates. Predictor variables included: date
of trial registration, disease stage, cancer site, industry sponsorship,
involvement of a trial organization involvement (not necessarily spon-
sorship), protocol availability, sample size (ITT population, per 100
patients), trial phase, whether the PRO endpoint was defined as primary,
secondary, or exploratory (including not defined), treatment evaluated,
type of control group (i.e., placebo-controlled vs active comparator),
mode of PRO assessment, site-based PRO data collection (i.e., data
collected only at study sites, and blinding. Pearson’s r correlations were
computed to examine linear associations among the predictor variables.
We compared study characteristics of trials that reported exclusive ePRO
assessment with those who did not using the chi-square test for cate-
gorical variables and t-tests for continuous variables. To further inves-
tigate potential differences between open-label and double-blinded
trials (baseline, first post-baseline assessment, and between arms), we
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used t-tests. A repeated measures ANOVA examined the effects of time
(baseline vs. first post-baseline) and blinding on PRO completion. All
analyses were performed using R version 4.3.1 (Core Team, 2021).

3. Results

The initial search yielded 9331 references. After title and abstract
screening, 1708 articles underwent full-text review (Fig. 1). Of these,
840 were matched to 698 unique trials. After excluding 476 trials (non-
EORTC/FACIT measures, pending PRO results, or no information on
missing PRO data), 222 trials were included in the analysis.

3.1. Trial characteristics and reporting of missing patient-reported
outcome data

The included trials were registered between 2001 and 2022, with
nearly half registered between 2013 and 2017 (106/222, 47-7 %).
Breast cancer was the most commonly studied cancer type (61/222,
27-5 %), followed by lung (48/222, 21-6 %) and gynecological cancers
(38/222, 17-1 %). Most trials were Phase III (144/222, 64-9 %), and
industry sponsorship was reported in 36-5 % of trials (81/222).

The majority of trials were open-label (146/222, 65-8 %), and just
under half included patients with mainly advanced or metastatic disease
(108/222, 48-6 %). Active comparator arms were used in most studies
(174/222, 78-3 %), and PROs were most commonly reported as sec-
ondary endpoints (171/222, 77-0 %). Mean intention-to-treat (ITT)
sample size was 578-7 (SD 787-6). Mode of PRO assessment was not
reported in 48-2 % of trials (107,/222). Paper-pencil was most common
(59/115, 51-3 %), followed by electronic-only methods (23/115,
20-0 %). PRO data collection took place site-based in 55-4 % of trials
(67/121), or both site- and field-based in 39-7 % of trials (48/121).
More details can be found in Table 1.

Of the 222 trials with information on missing PRO data, only 1-8 %
(4/222) reported a PRO completion rate of 100 %. Completion rates
were explicitly reported in 57-7 % of trials (128/222), while 35-1 %
(78/222) allowed indirect calculation, and 7-2 % (16/222) reported
some information on missing data but did not report completion rates or
enough information to calculate them retrospectively. Baseline PRO
completion rates were available for 85-6 % or trials (190/222), aver-
aging 90-6 % completion (SD 10-76, Table 2). At the first post-baseline
time point, rates dropped to an average of 82-0 % (SD 14-37). This time
point was time-driven (e.g., 90 days post-baseline) in 58-1 % (129/222)
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and event-driven (e.g., first day of chemotherapy cycle) in 29-2 % of
trials (65/222).

The denominator used to calculate completion rates varied, which
resulted in different completion rates (Table 2): In 40-0 % of trials (89/
222) the number of participants with scheduled assessments was used,
in 44-2 % (91/222) the ITT population. Most of which (76/91) were
calculated by us using the ITT population as denominator because the
number of patients with scheduled assessments was not available,
however 15 trials (6-8 %) self-reported completion rates calculated
based on the ITT population. Seven trials (3-4 %) used another defini-
tion of the denominator (e.g. modified ITT), and 19 (8.6 %) did not
specify their method.

Reasons for missing PRO data were reported in 18.0 % of trials (40/
222). The most frequently cited reasons included administration errors
(24/40, 60-0 %), patients being too sick or unable to complete assess-
ments (21/40, 52-5 %), patient refusal (17/40, 42-5 %), and missed
visits (7/40, 17-5 %). Less common reasons included inability to un-
derstand the PROM (2/40, 5-0 %) and other unspecified reasons (13/40,
325 %). The complete study data are shown in Table S1.

3.2. Associations of patient-reported outcome measure completion rates
with trial characteristics

Linear regression models controlling for the type of denominator
(ITT vs. number of expected questionnaires) revealed several significant
predictors of completion rates at the first post-baseline assessment time
point (in percent; Table 3). Relationships between the evaluated vari-
ables are depicted in a correlation matrix (Figure S1), illustrating some
overlap in content. For each additional year of trial registration,
completion rates increased by 1-4 %age points (p = 1-40, 95 % CI [0-90,
1-89], p < -001). Trials with industry sponsorship showed an 8-27 %age
points higher completion rate (p = 8-27, 95 % CI [4-15, 12.-38],
p < -001). In contrast, involvement of a trial organization (not neces-
sarily trial sponsorship) was associated with a 7-05 %age point decrease
in completion rate (§ = —7-05, 95 % CI [-11-15, —2.95], p = -001).
Open-label trials had a 6-5 %age point lower completion rate compared
to double-blinded trials (§ = —6-50, 95 % CI [-11-25, —1-75], p = -008).
Notably, exclusive use of electronic PRO assessment had no significant
effect on completion rates at the first post-baseline assessment time
point (p = -476). Trials reporting ePRO assessment significantly differed
from those employing other modes of PRO assessment (Table S2): Most
notably, trials using electronic assessment were registered more

Abstracts
identified & screened

N =9331

Bladder: n = 271
Breast: n = 2531
Colorectal: n = 1510
Gyn: n=2162
Lung: n = 1850
Prostate: n = 1007

Publications
assessed for eligibility

N =1708

Bladder: n =65
Breast n = 555
Colorectal: n = 332
Gyn:n=164
Lung: n = 362
Prostate: n = 230

Publications Trials Trials

identified & matched identified included

N =840 N =698 N =222

Bladder: n = 39 Bladder: n =33 Bladder: n =13
Breast: n =253 Breast: n =215 Breast: n =61
Colorectal: n = 157 Colorectal: n =135 Colorectal: n = 33
Gyn:n=88 Gyn:n=74 Gyn: n =38
Lung: n = 146 Lung: n =126 Lung: n =48

Prostate: n = 157

Prostate: n= 115

Prostate: n =29

v

Abstracts excluded
N=7623

v

Fulltexts excluded
N =868

v

Publications matched
N =142

v

Trials excluded
N = 476

No EORTC/FACIT (N = 384)
PRO results pending (N = 18)
No info on missing data (N = 74)

Fig. 1. PRISMA Flow Chart. Note: Gyn refers to gynecological cancers.
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Table 1

Trial characteristics.
Variable N =222
Year of trial registration (N, %)
2018-2022 20 (9-0)
2013-2017 106 (47-7)
2008-2012 51 (23.0)
Before 2008 26 (11-7)
No registration date 19 (8:6)
Cancer site (N, %)
Breast cancer 61 (27-5)
Lung cancer 48 (21-6)
Gynecological cancer 38 (17-1)
Colorectal cancer 33(149)
Prostate cancer 29 (13-1)
Bladder cancer 13 (59)
Trial organization involvement (N, %)
Yes 71 (32:0)
No 151 (68-0)
Industry sponsor (N, %)
Yes 81 (36-5)
No 141 (73-5)
Trial phase (N, %)
11 45 (20-3)
I 144 (64-9)
I\ 3(14)
not reported 30 (13:5)
Treatment evaluated (multiple could apply; N, %)
Targeted therapy 69 (31-1)
Chemotherapy 63 (28-4)
Other treatment 39 (17-6)
Radiotherapy 30 (13:5)
Surgery 29 (131)
Hormonal therapy 19 (8:6)
Immunotherapy 17 (7-7)
Control condition (N, %)
Active comparator 174 (78-3)
Placebo controlled 48 (21-6)
PRO endpoint (N, %)
Primary 22 (9-9)
Secondary 171 (77-0)
Exploratory (including not defined) 29 (13-1)
PROMs used (multiple could apply; N, %)
EORTC questionnaires 151 (68-0)
FACIT questionnaires 78 (35-1)
ITT sample size (mean (SD)) 57874

(787-6)

Blinding (N, %)
No blinding, open label 146 (65-8)
Yes, double blinded 52 (23:5)
Yes, single blinded 5(2-3)
Not reported 19 (8-6)
Disease stage (N, %)
Mainly metastatic/advanced 108 (48:6)
Mainly non-metastatic/local 77 (34-7)

Both 27 (12:2)

Not reported 10 (4-5)
Mode of PRO assessment reported (N, %)
No 107 (48-2)
Yes 115 (51-8)
Paper-pencil only 59 (51-3%)
Electronic PRO assessment only 23 (20-0Y)
Mixed-mode assessment (paper-pencil and non-automated 16 (3:5%)
telephone interviews)
Mixed-mode assessment (electronic and paper-pencil) 13 (11-3Y)
Other (eg, non-automated telephone scripts) 4(3-5Y)
Location of PRO data collection reported (N, %)
No 101 (45-5)
Yes 121 (54-5)
Site-based (ie, at the study sites only) 67 (55-41)
Field-based (ie, remote) 6 (5-01)
Both site-based and field-based 48 (39~71)

Note: PRO = Patient-reported outcome; PROM = Patient-reported outcome
measure; EORTC = European Organisation for Research and Treatment of
Cancer; FACIT = Functional Assessment of Chronic Illness Therapy; ITT
= Intention to treat population; ! valid percent, i.e. not including missing
information
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recently, more frequently sponsored by industry, and more commonly
enrolled patients with advanced disease compared to trials using other,
non-electronic modes.

As a sensitivity analysis, we evaluated the same models for the
baseline completion rates (Table S3), showing mostly similar results. In
contrast to the completion rates at first post-baseline assessment, trial
organization involvement and lung cancer population were not signifi-
cant predictors of baseline completion rates. Site-based assessment was
a significant predictor of higher completion rates.

3.3. Completion rates in open-label versus double blind trials

A repeated measures ANOVA showed a significant main effect of
time (F(1151) = 55-57, p < -001, n% = -27), indicating a significant
drop in completion rates from baseline to first post-baseline assessment.
No significant time x blinding interaction was found (F(1151) = 3-09,
p = -081), suggesting the decline did not differ between open-label (M =
—9-63) and double-blind (M = —6-03) trials. However, a significant
between-subjects effect for blinding (F(1151) = 842, p =-004, %
= -05) indicated overall higher completion rates in double-blind (M =
88-10) vs. open-label trials (M = 80-68) regardless of time. This differ-
ence was already present at baseline (t(132-75) = 2:63, p = -010; open-
label M = 90-23, double-blind M = 93-88). No significant difference
between intervention and control arms at first post-baseline assessment
was found in either open-label (p =-543) or double-blind trials
(p = -853) (Fig. 2).

4. Discussion

This scoping review examined the reporting of PRO completion rates
in solid cancer RCTs and explored which trial-level characteristics are
associated with completion rates. Across 222 RCTs using EORTC or
FACIT instruments, we found that baseline completion rates were
generally high (~92 %) but declined already at the first post-baseline
assessment (~82 %). Reporting of PRO completion was inconsistent,
with only a minority of trials reporting the reasons for missingness or
clearly defining how completion rates were calculated. Trial features
such as industry sponsorship or type of blinding were associated with
differences in completion rates, whereas the use of electronic PRO
assessment was not.

One of the first issues to consider in interpreting PRO completion
rates is how they are calculated. While some studies used the number of
patients with scheduled assessments, others relied on the ITT popula-
tion, and in many cases, the denominator was not explicitly defined. Due
to inconsistent reporting, we calculated completion rates based on the
ITT population as the denominator where necessary, recognizing this
approach is suboptimal. Using the ITT population underestimates
completion rates, particularly when dropout or ineligibility post-
baseline is substantial, as shown in our results. Standardizing how
completion rates are reported and calculated is essential for improving
the interpretability and comparability of PRO data. Following recom-
mendations from the SISAQOL Consortium (Coens et al., 2020), we
support the use of a variable denominator that reflects the number of
patients still expected to provide data at a given timepoint (which may
be distinguished from an available data rate, which is based on the ITT
population).

Another much-discussed topic is the role of assessment mode on PRO
completion. In our review, electronic PRO assessment was not associ-
ated with higher completion rates at the evaluated time points. Existing
evidence on whether electronic assessment improves completion rates,
with comparable definitions to those applied in our analysis, is limited
and mixed, with most data derived from single-study comparisons
(Barentsz et al., 2014; Dumais et al., 2019; Retzer et al., 2021; Yu et al.,
2021). Our analysis also focused on whether assessments were fully
completed, rather than capturing more granular or other potential
benefits of electronic data collection such as improved item-level
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Table 2

Patient-reported outcome measure completion rates by study arm and time point.
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Total Intervention arm

Control arm

Available for N Mean completion rate

Available for N

Mean completion rate  Available for N Mean completion rate

trials (%) (SD) trials (%) (SD) trials (%) (SD)
Baseline
Overall! 190 (85.6) 90.61 (10.8) 157 (70.7) 92.08 (9.7) 157 (70.7) 91.28 (10.3)
Denominator: Scheduled 85 (95.5) 93.28 (7.89) 69 (77.5) 94.18 (7.63) 69 (77.5) 93.76 (7.85)
assessments
Denominator: ITT 84 (92.3) 88.79 (12.43) 74 (81.3) 90.65 (11.29) 74 (81.3) 89.35 (11.89)
First post-baseline assessment
Overall! 179 (80.6) 82.02 (14.4) 155 (69.8) 82.94 (13.7) 155 (69.8) 82.14 (14.3)
Denominator: Scheduled 79 (88.8) 87.67 (9.49) 66 (74.2) 88.65 (9.37) 66 (74.2) 87.94 (10.09)
assessments
Denominator: ITT 83 (91.2) 78.04 (15.62) 75 (82.4) 79.28 (14.96) 75 (82.4) 78.27 (15.92)

Note: ! all available completion rates, including those based on unspecified denominators; ITT = Intention to treat analysis sample.

Table 3

Associations of completion rates at first post-baseline assessment with trial characteristics.

Univariate (Corrected for denominator)

Variable'

Denominator of the completion rate (number of questionnaires expected vs ITT)
Date of trial registration (per year)

Advanced cancer population vs other populations®
Cancer site (Reference: Colorectal)

Bladder

Breast

Gynecological

Lung

Prostate

Industry sponsor vs. no industry sponsor

Trial organisation involvement vs. no involvement
Protocol available vs. no protocol available
Sample size ITT (per 100 patients)

Trial phase (Reference: II)

11

Other phase (‘not reported’ or phase V3

PRO endpoint (Reference: Primary)

Secondary

Exploratory (including not defined)

Treatment evaluated*

Surgery

Radiotherapy

Chemotherapy

Targeted therapy

Hormonal therapy

Immunotherapy

Placebo controlled vs. active comparator

Open label vs. double blind

Mode of assessment and location

Electronic PRO assessment vs. other modes

Paper assessment vs. other modes

Site-based PRO data collection (ie, at the study sites only) vs. other modes

95 % CI

Beta LL UL p

10-12 6-11 1413 < 0-001
1-40 0-9 1-89 < 0-001
0-33 -3-68 434 0-872
199 -7-12 11-09 0-667
10-09 3-46 16-71 0-003
2:54 -4-67 974 0-488
8-33 1-41 15-26 0-019
672 -1-21 14-65 0-096
8.27 415 12-38 < 0-001
-7-05 -11-15 -2-95 0-001
345 -0-60 7-50 0-095
-0-14 -0-44 0-16 0-360
1-34 -3-74 6-42 0-604
6-07 -0-65 12.78 0-076
-2.77 -9-16 3-62 0-393
213 -6-10 10-36 0-610
-4-67 -10-69 1.35 0-127
-0-23 -5-98 553 0-938
-7-69 -12-03 -3-35 0-001
0-55 -3-82 492 0-804
236 -4-63 9:35 0-507
5.06 -3-00 1312 0-217
5-69 0-74 10-63 0-024
-6-5 -11-25 -1-75 0-008
256 -4-51 9:63 0-476
-1-63 -5-82 255 0-442
-0-86 -6-23 450 0-750

Note. Dependent variable: Completion rates at first available assessment after baseline (continuous);

CI: Confidence interval; LL: lower level; UL: upper level,
! Constants are not shown.

2 Binary; at least 80 % of the trial sample consists of patients with mainly metastatic or advanced cancer
3 Trial phase IV and ‘not reported’ combined into single category as both most likely contain most post market trials

4 Binary. Multiple treatments could be evaluated

completeness or auditability. Moreover, trials using ePRO assessment
differed significantly from those that did not in many of the study
characteristics evaluated. For instance, the majority of studies using
electronic assessment reported to administer PROs on-site, potentially
limiting the applicability of some commonly cited advantages of elec-
tronic PRO assessment systems, such as improved compliance with un-
supervised, high-frequency assessments (e.g., daily diaries) or enhanced
auditability (Stone, 2002). Our findings suggest that other theoretical
benefits of electronic PRO assessment, such as real-time monitoring of
patient-level or site-level data completion, may not be fully

implemented or prioritized in practice. This may reflect a broader issue
of PROs being deprioritized relative to primary clinical endpoints
(Retzer et al., 2021), rather than limitations in the technical capabilities
of electronic assessment. Further research is warranted to evaluate how
the operational use of electronic PRO assessment systems influences
data quality and to identify strategies for leveraging these tools to
improve PRO completion rates.

The influence of open-label design on the integrity and interpret-
ability of PROs has been a subject of ongoing debate. A 2022 review
found no significant difference in the proportion of open-label versus
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Fig. 2. Trajectories of completion rates from baseline to first post-baseline assessment for open-label and double-blind trials.

blinded trials favoring the experimental treatment with regard to PRO
results, suggesting limited systematic bias in treatment effect estimates
(Efficace et al., 2022). Another, more detailed review of trial data sub-
mitted for approval to the FDA Roydhouse et al. (2019) reported that
while most trials had comparable PRO completion rates between arms,
large between-arm discrepancies (i.e., >10 %), particularly those fa-
voring the experimental arm, were more frequently observed in
open-label settings. In contrast, Anota et al. (2022) found no association
between trial blinding and PRO completion rates or baseline scores.
From a regulatory perspective, Teixeira et al. (2022) noted that study
design, in particular blinding, remains a key consideration for the
acceptability of PRO data in support of label claims, with double-blind
designs being generally preferred. In our review, the decline in PRO
completion rates observed in open-label trials occurred similarly in both
arms, suggesting that the reduction may not be due to differential pa-
tient motivation or dissatisfaction, but rather to broader design-related
factors (Little et al., 2012). These may include diminished perceived
data value by patients, lower site engagement, or contextual imple-
mentation differences. These findings reinforce the need for targeted
methodological strategies to uphold PRO data quality in open-label
settings (van der Weijst et al., 2024).

This study has several limitations. First, the literature search was
restricted to a single database (PubMed), potentially omitting relevant
studies indexed elsewhere. Second, the exact timing of the first post-
baseline PRO assessment was not assessed, limiting our ability to
determine whether systematic differences in assessment timing existed
between trials across different trial characteristics. Due to feasibility
constraints, analyses were limited to the first two assessment time
points, where PRO completion rates remained relatively high. While this
approach allowed for consistent extraction across a large sample of tri-
als, it inevitably reduces the granularity of longitudinal insights. De-
clines in PRO completion observed soon after baseline may partly reflect

early treatment effects or patient burden, rather than design-related
factors such as blinding or sponsorship. Future research should there-
fore investigate additional and later follow-up assessments to better
disentangle clinical from methodological influences and to provide a
more nuanced understanding of PRO completion dynamics over time.
Third, using univariate regression analyses limits the ability to account
for potential confounding between correlated trial characteristics (e.g.,
industry sponsorship and trial organization involvement), meaning that
observed associations cannot be interpreted as independent effects. This
approach also does not capture potential joint or interactive influences
of multiple design factors and may over- or underestimate associations.
However, we deliberately applied this approach for conceptual and
methodological reasons. The examined trial-level characteristics repre-
sent distinct design features rather than elements of a single causal
framework, making separate analyses more interpretable. Moreover,
substantial interrelations among predictors could introduce multi-
collinearity and obscure meaningful effects in a multifactorial model.
Given the exploratory scope and limited sample size, univariate models
provided a more transparent and stable basis for identifying associa-
tions. Finally, the reported effect sizes (p-coefficients) are dependent on
variable coding and should be interpreted with caution. Overall, the
regression analyses should be considered as exploratory; the findings are
hypothesis-generating, and validating in future confirmatory studies is
encouraged. Finally, our review reflects trial publications available up to
late 2023. Combined with the typical lag between trial registration and
publication, illustrated by the fact that 82.4 % of included trials were
registered before 2018, this means that the most recent innovations in
trial conduct, including wider use of electronic PRO assessment and
remote data capture, may not be fully represented in our dataset.

In conclusion, transparent reporting of PRO completion rates,
including clear definitions of denominators and reasons for missingness,
is essential for data quality and handling of missing PRO data.



D. Krepper et al.

Inadequate reporting (e.g., on the reasons for missingness as included in
the CONSORT-PRO guideline Item 13a) compromises the interpret-
ability and utility of PRO data, ultimately limiting its influence on reg-
ulatory and policy decision-making. Strengthening adherence to
established reporting frameworks, including CONSORT-PRO and
SPIRIT-PRO, and alignment with emerging initiatives such as SISAQOL-
IM], is essential to enhance transparency, comparability, and the overall
impact of PRO research. Despite proposed advantages, no association
was observed between the use of electronic PRO assessment and higher
completion rates, suggesting that anticipated benefits may not yet be
consistently realized. Overall, PRO completion rates were lower in open-
label compared to double-blind trials, potentially reflecting broader
differences in trial design, resource allocation (e.g., industry sponsor-
ship), and regulatory demands. The findings of this review highlight the
need for improved reporting and greater prioritization of PRO comple-
tion independent of trial design.

Many of the reporting deficiencies and trial characteristics associated
with lower PRO completion identified in our analysis reflect decisions at
a study design stage. Robust PRO reporting depends on the prospective
specification of objectives, instrument selection, timing of assessments,
and analytic strategies within the study protocol. Without thoughtful
integration of PRO considerations from the onset, many methodological
and reporting challenges cannot be adequately addressed at the time of
analysis. Therefore, greater attention to the quality and conceptual rigor
of PRO components during protocol development is essential to enhance
data quality, interpretability, and transparency in PRO research.

Critical view

Missing patient-reported outcome (PRO) data undermine the ability
to draw robust conclusions from PRO endpoints included in cancer
randomized controlled trials (RCTs) and are widely recognized as a key
barrier in quality of life research. While prior work has documented that
reporting of PRO completion rates is often poor, the extent of missing
data and the trial-level factors associated with completion rates have not
been systematically studied.

This scoping review provides large-scale evidence on PRO comple-
tion rates in oncology RCTs. From 222 trials, we extracted completion
rate data and assessed reporting practices against EQUATOR-based
standards. We found that reporting on missing data remains inconsis-
tent and incomplete. In addition to describing completion rates, we
conducted aggregated analyses of trial-level determinants thereof.
Industry-sponsored trials (compared to non-industry sponsored) and
double-blind designs (compared to open-label designs) were associated
with higher completion rates, whereas electronic PRO assessment was
not linked to improved rates (compared to paper). These findings pro-
vide nuance to ongoing debates about potential bias in open-label PRO
data and about the role of electronic assessment in improving comple-
tion rates.

Our findings establish, for the first time, a benchmark for PRO
completion rates in cancer RCTs and identify trial characteristics linked
to better or worse completion rates. Improved reporting of completion
rates and missing PRO data, in line with EQUATOR recommendations,
and targeted strategies to minimize missing PRO data are critical to
strengthen the interpretability and clinical impact of PRO endpoints in
oncology trials.

CRediT authorship contribution statement

Conceptualization: D.K., J.G., M.P., B.H,, D.F., J.L.

Methodology: D.K., J.G., J.L.

Data curation: N.H., D.K,, J.L.

Formal analysis: N.H., J.L.

Review process and data charting: D.K., N.H., L.W., A.M,, C.S., S.V.,
J.L.

Writing — original draft: N.H., D.K., J.L.

Critical Reviews in Oncology / Hematology 218 (2026) 105100

Writing — review & editing: D.K., N.H., S.V., L.W., AM., C.S., J.G., M.
S., S.K.,, B.H, D.F., M.P., J.L.

Supervision: J.L.

All authors read and approved the final manuscript.

Declaration of generative AI and Al-assisted technologies in the
writing process

During the preparation of this work the authors used ChatGPT-4o,
OpenAl, 2025 in order to improve the readability and language of the
work. After using this tool/service, the authors reviewed and edited the
content as needed and take full responsibility for the content of the
publication.

Funding

Funding for this study was provided by the EORTC Quality of Life
Group (grant number 008-2023). The EORTC Quality of Life Group
business model involves charges for commercial companies using
EORTC instruments. Academic use of EORTC instruments is free of
charge.

Declaration of Competing Interest

NJH reports employment by ACMIT GmbH - Austrian Center for
Medical Innovation and Technology, Wiener Neustadt, Austria, which
was not involved in this study. BH owns intellectual property rights to
the software CHES, a software for electronic data capture. JL reports
consultancy for Evaluation Software Development and a research grant
from Takeda, both outside of the submitted work. All remaining authors
declare no conflicts of interest.

Acknowledgments

We acknowledge the Members of the Critical Path Institute’s (c-path.
org) Electronic Clinical Outcome Assessment Consortium and Patient-
Reported Outcome Consortium for their feedback and fruitful discus-
sion on our preliminary results.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.critrevonc.2025.105100.

References

FDA. Guidance for Industry. 2009;43.

European Medicines Agency. Guideline on Missing Data in Confirmatory Clinical Trials
[Internet]. 2010 [cited 2023 Mar 17]. Available from: (https://www.ema.europa.
eu/en/documents/scientific-guideline/guideline-missing-data-confirmatory-clinica
I-trials_en.pdf).

Little, R.J., D’Agostino, R., Cohen, M.L., Dickersin, K., Emerson, S.S., Farrar, J.T., et al.,
2012. The prevention and treatment of missing data in clinical trials. N. Engl. J. Med
367 (14), 1355-1360. Oct 4.

Mercieca-Bebber, R., Palmer, M.J., Brundage, M., Calvert, M., Stockler, M.R., King, M.T.,
2016. Design, implementation and reporting strategies to reduce the instance and
impact of missing patient-reported outcome (PRO) data: a systematic review. BMJ
Open 6 (6), €010938 (June).

Pugh, S.L., Brown, P.D., Enserro, D., 2022. Missing repeated measures data in clinical
trials. Neuro-Oncol. Pr. 9 (1), 35-42. Jan 25.

Coens, C., Pe, M., Dueck, A.C., Sloan, J., Basch, E., Calvert, M., et al., 2020. International
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. 21 (2), e83-e96 (Feb).

European Society for Medical OncologyESMO). ESMO MCBS QoL Checklist [Internet].
2022 [cited 2025 July 4]. Available from: (https://dam.esmo.org/image/upload/
ESMO-MCBS-QoL-Checklist.pdf).

Calvert, M., Brundage, M., Jacobsen, P.B., Schiinemann, H.J., Efficace, F., 2013. The
CONSORT Patient-Reported Outcome (PRO) extension: implications for clinical
trials and practice. Health Qual. Life Outcomes 11, 184.


https://doi.org/10.1016/j.critrevonc.2025.105100
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-missing-data-confirmatory-clinical-trials_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-missing-data-confirmatory-clinical-trials_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-missing-data-confirmatory-clinical-trials_en.pdf
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref1
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref1
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref1
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref2
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref2
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref2
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref2
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref3
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref3
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref4
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref4
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref4
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref4
https://dam.esmo.org/image/upload/ESMO-MCBS-QoL-Checklist.pdf
https://dam.esmo.org/image/upload/ESMO-MCBS-QoL-Checklist.pdf
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref5
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref5
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref5

D. Krepper et al.

Calvert, M., Kyte, D., Mercieca-Bebber, R., Slade, A., Chan, A.W., King, M.T., et al., 2018.
Guidelines for inclusion of patient-reported outcomes in clinical trial protocols: the
SPIRIT-PRO extension. JAMA 319 (5), 483. Feb 6.

Coons, S.J., Eremenco, S., Lundy, J.J., O’Donohoe, P., O’Gorman, H., Malizia, W., 2015
Aug. Capturing Patient-Reported Outcome (PRO) data electronically: the past,
present, and promise of ePRO measurement in clinical trials. Patient PatientCent.
Outcomes Res 8 (4), 301-309.

Philipps, L., Foster, S., Gardiner, D., Gillman, A., Haviland, J., Hill, E., et al., 2022.
Considerations when introducing electronic patient-reported outcome data capture
in multicentre oncology randomised controlled trials. Trials 23 (1), 1004. Dec 12.

Smith, E.M.L., Cho, Y., Hillman, S., Scott, M.R., Harlos, E., Wills, R., et al., 2024. Patient-
targeted education (ePRO-E) to increase ePRO intent within an Alliance clinical trial
(A221805-SI1). JNCI Cancer Spectr. 8 (1) pkae002.

Gnanasakthy, A., DeMuro, C., Clark, M., Haydysch, E., Ma, E., Bonthapally, V., 2016.
Patient-reported outcomes labeling for products approved by the office of
hematology and oncology products of the US Food and Drug Administration (2010-
2014). J. Clin. Oncol. 34 (16), 1928-1934.

Siegel, R.L., Miller, K.D., Fuchs, H.E., Jemal, A., 2022. Cancer statistics, 2022. CA Cancer
J. Clin. 72 (1), 7-33.

van der Weijst, L., Machingura, A., Alanya, A., Lidington, E., Velikova, G., Flechtner, H.
H., et al., 2024. Improving completion rates of patient-reported outcome measures in
cancer clinical trials: Scoping review investigating the implications for trial designs.
Eur. J. Cancer 212, 114313.

Krepper, D., Giesinger, J.M., Dirven, L., Efficace, F., Martini, C., Thurner, A.M.M., et al.,
2023. Information about missing patient-reported outcome data in breast cancer
trials is frequently not documented: a scoping review. J. Clin. Epidemiol. 162, 1-9.

Munn, Z., Pollock, D., Khalil, H., Alexander, L., Mclnerney, P., Godfrey, C.M., et al.,
2022. What are scoping reviews? Providing a formal definition of scoping reviews as
a type of evidence synthesis. JBI Evid. Synth. 20 (4), 950-952 (Apr).

Tricco, A.C., Lillie, E., Zarin, W., O’Brien, K.K., Colquhoun, H., Levac, D., et al., 2018.
PRISMA extension for scoping reviews (PRISMA-ScR): checklist and explanation.
Ann. Intern Med 169 (7), 467-473.

Efficace, F., Giesinger, J.M., Cella, D., Cottone, F., Sparano, F., Vignetti, M., et al., 2021.
Investigating trends in the quality of reporting of patient-reported outcomes in
oncology over time: analysis of 631 randomized controlled trials published between
2004 and 2019. Value Health 24 (12), 1715-1719.

Giesinger, J.M., Efficace, F., Aaronson, N., Calvert, M., Kyte, D., Cottone, F., et al., 2021.
Past and current practice of patient-reported outcome measurement in randomized
cancer clinical trials: a systematic review. Value Health J. Int Soc. Pharm. Outcomes
Res 24 (4), 585-591.

DistillerSR [Internet]. DistillerSR Inc; 2025 [cited 2025 Sept 15]. Available from: (htt
ps://www.distillersr.com).

R. Core Team. R: A language and environment for statistical computing [Internet].
Vienna, Austria: R Foundation for Statistical Computing; 2021. Available from:
(https://www.R-project.org/).

Barentsz, M.W., Wessels, H., Van Diest, P.J., Pijnappel, R.M., Haaring, C., Van Der Pol, C.
C., etal., 2014. Tablet, Web-Based, or Paper Questionnaires for Measuring Anxiety in
Patients Suspected of Breast Cancer: Patients’ Preferences and Quality of Collected
Data. J. Med Internet Res 16 (10), e239.

Dumais, K.M., Dias, N., Khurana, L., Gary, S.T., Witherspoon, B., Evans, C.J., et al., 2019.
Preferences for use and design of electronic patient-reported outcomes in patients
with chronic obstructive pulmonary disease. Patient PatientCent. Outcomes Res 12
(6), 621-629.

Retzer, A., Calvert, M., Ahmed, K., Keeley, T., Armes, J., Brown, J.M., et al., 2021.
International perspectives on suboptimal patient-reported outcome trial design and
reporting in cancer clinical trials: a qualitative study. Cancer Med 10 (16),
5475-5487.

van Hemelrijck, M., Sparano, F., Josephs, D., Sprangers, M., Cottone, F., Efficace, F.,
2019. Patient-reported outcomes in randomised clinical trials of bladder cancer: an
updated systematic review. BMC Urol. 19 (1), 86.

Yu, H., Yu, Q., Nie, Y., Xu, W,, Pu, Y., Dai, W, et al., 2021. Data quality of longitudinally
collected patient-reported outcomes after thoracic surgery: comparison of paper- and
web-based assessments. J. Med Internet Res 23 (11), e28915.

Stone, A.A., 2002. Patient non-compliance with paper diaries. BMJ 324 (7347),
1193-1194.

Efficace, F., Cella, D., Aaronson, N.K., Calvert, M., Cottone, F., Di Maio, M., et al., 2022.
Impact of blinding on patient-reported outcome differences between treatment arms
in cancer randomized controlled trials. JNCI J. Natl. Cancer Inst. 114 (3), 471-474.

Critical Reviews in Oncology / Hematology 218 (2026) 105100

Roydhouse, J.K., King-Kallimanis, B.L., Howie, L.J., Singh, H., Kluetz, P.G., 2019.
Blinding and patient-reported outcome completion rates in US food and drug
administration cancer trial submissions, 2007-2017. JNCI J. Natl. Cancer Inst. 111
(5), 459-464.

Anota, A., Pozet, A., Lemasson, H., Cotté, F.E., Falcoz, A., Eberst, G., et al., 2022. Impact
of open-label versus blinded study design on patient-reported outcomes data in
randomized clinical trials of immunotherapy in advanced or metastatic cancer
patients: a systematic review. Qual. Life Res 31 (3), 645-657.

Teixeira, M.M., Borges, F.C., Ferreira, P.S., Rocha, J., Sepodes, B., Torre, C., 2022.

A review of patient-reported outcomes used for regulatory approval of oncology
medicinal products in the European Union between 2017 and 2020. Front Med 9,
968272.

Daniela Krepper, PhD. Psychologist by training, researcher with experience in patient-
reported outcomes and their incorporation in cancer clinical trials.

Niclas J. Hubel, MSc. Psychologist by training, researcher with experience in patient-
reported outcomes and artificial intelligence.

Samuel M. Vorbach, MD. Physician and researcher with expertise in radiotherapy and the
implementation of patient-reported outcome monitoring in clinical routine.

Lotte van der Weijst, PhD. Health scientist by training. Quality of Life Specialist and
Team Lead at Quality of Life Department at the EORTC.

Abigirl Machingura, MSc. Biostatistician by training. Research statistician at the EORTC
with a focus on the analysis of patient-reported outcomes in cancer clinical trials.

Claudia Seidl, MSc. Health scientist and PhD student with a focus on patient-reported
outcome monitoring in cancer patients receiving immunotherapy.

Johannes M. Giesinger, PhD. Psychologist by training. Associate Professor with expertise
in patient-reported outcome methodology and statistics. His research focuses on devel-
oping and validating measures of health-related quality of life and advancing the use of
patient-centered outcomes in clinical research. PI of large-scale EORTC QLG projects and
work package lead in SISAQOL IMI.

Monika Sztankay, PhD. Psychologist by training. Researcher and psychooncologist with
expertise in patient-reported outcomes in oncology and implementation science, PI of
large-scale EORTC QLG projects.

Scottie Kern, BSc. Executive Director of the eCOA consortium with expertise in electronic
patient-reported outcomes assessment, mHealth, remote disease management, and tech-
nology implementation.

Deborah Fitzsimmons, PhD. Professor and Academic Director of Swansea Centre for
Health Economics and Co-Director of Health and Care Economics Fymru. Areas of
expertise include Patient-reported outcomes, and health economic evaluation and HTA.

Madeline Pe, PhD. Head of Quality of Life Department at EORTC. Expert in patient-
reported outcomes in cancer clinical trials. Project lead of SISAQOL IMI.

Bernhard Holzner, PhD. Psychologist and engineer by training. Professor and expert in
implementing software-based electronic patient-reported outcome monitoring in clinical
routine.

Jens Lehmann, PhD. Psychologist by training. Researcher with expertise in electronic
assessment of patient-reported outcomes in cancer clinical trials and clinical routine. Acts
as the early-career-investigator representative within the EORTC board.


http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref6
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref6
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref6
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref7
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref7
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref7
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref7
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref8
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref8
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref8
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref9
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref9
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref9
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref10
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref10
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref10
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref10
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref11
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref11
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref12
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref12
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref12
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref12
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref13
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref13
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref13
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref14
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref14
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref14
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref15
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref15
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref15
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref16
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref16
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref16
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref16
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref17
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref17
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref17
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref17
https://www.distillersr.com
https://www.distillersr.com
https://www.R-project.org/
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref18
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref18
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref18
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref18
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref19
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref19
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref19
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref19
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref20
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref20
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref20
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref20
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref21
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref21
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref21
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref22
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref22
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref22
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref23
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref23
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref24
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref24
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref24
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref25
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref25
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref25
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref25
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref26
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref26
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref26
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref26
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref27
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref27
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref27
http://refhub.elsevier.com/S1040-8428(25)00488-3/sbref27

	What’s missing in patient-reported outcome reporting? A scoping review and aggregated trial-level analysis of completion ra ...
	1 Introduction
	2 Methods
	2.1 Study selection and review process
	2.2 Reference matching at the trial level
	2.3 Data charting and extracted trial characteristics
	2.4 Statistical analysis

	3 Results
	3.1 Trial characteristics and reporting of missing patient-reported outcome data
	3.2 Associations of patient-reported outcome measure completion rates with trial characteristics
	3.3 Completion rates in open-label versus double blind trials

	4 Discussion
	Critical view
	CRediT authorship contribution statement
	Declaration of generative AI and AI-assisted technologies in the writing process
	Funding
	Declaration of Competing Interest
	Acknowledgments
	Appendix A Supporting information
	References


