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ABSTRACT
Patient- reported outcomes (PROs) in randomized 
controlled trials pertaining to inflammatory bowel 
disease are important in identifying patients’ 
perspective of treatment. Incompletely reported 
PROs within trials could misrepresent information 
for clinicians and may contribute to treatment 
which lacks accommodation of patient input. Our 
study evaluates completeness of reporting of PROs 
and risk of bias (RoB) to identify how well trialists 
are adhering to known resources for trials. We 
used MEDLINE, Embase, and the Cochrane Central 
Register of Controlled Trials to identify eligible 
trials from 2006 to 2020 with at least 1 PRO 
measure related to inflammatory bowel disease. 
The trials were screened in duplicate using Rayyan. 
We then compared trial completion of reporting 
to the Consolidated Standards of Reporting Trials 
(CONSORT)- PRO adaptation, and assessed RoB 
using the Cochrane Collaboration RoB 2.0 tool. 
To measure trial and reporting characteristics, we 
performed bivariate regression analyses. Among a 
sample of 29 trials, the mean completion percentage 
for CONSORT- PRO was 46.77%. We found PROs 
as a secondary outcome had significantly lower 
CONSORT- PRO reporting (p<0.05). In addition, per 
cent completeness of reporting was significantly 
higher with both a ’therapy’ intervention, and trials 
published following the development of CONSORT- 
PRO (p<0.05). Incomplete PRO reporting is common 
in trials focused on inflammatory bowel disease. 
This suboptimal reporting indicates the need for 
adherence to reporting guidelines. Trialists should 
use the CONSORT- PRO checklist, as endorsed by 
Patient- Reported Outcomes Tools: Engaging Users 
and Stakeholders, to assess their studies in order to 
enhance reporting adherence.

INTRODUCTION
Inflammatory bowel disease (IBD) affects over 
3 million US adults,1 with an estimated finan-
cial burden of $26,555 per patient in the first 
year of diagnosis.2 Patients with IBD experience 
unexpected ‘flares’ of abdominal pain, fatigue, 

diarrhea, rectal bleeding, and unpredictable 
urges to defecate.3 In addition to physical 
symptomatology, several studies have shown 
that IBD can also increase psychiatric sequelae, 
such as anxiety and depression.4–8 Since no cure 
for IBD exists, management strategies primarily 
focus on patients’ symptoms and daily func-
tioning.9 Therefore, due to the chronic nature, 
physical symptoms, psychiatric comorbidities, 
and financial burden of IBD, patients’ perspec-
tive may be increasingly helpful in guiding clin-
ical decisions.

Patient- reported outcomes (PROs) are 
becoming increasingly used in randomized 
controlled trials (RCTs) as an individualized 
measure of patients’ experience. PROs are 
measurements reported directly by the patient 
in regard to their perceived health and func-
tion.10 PROs allow patients to express opin-
ions related to their care that may otherwise be 
unknown to clinicians. Due to the importance 
of PROs, many variations have been included 
in IBD RCTs, including pain scales, the IBD 
disability index, and the Inflammatory Bowel 
Disease Questionnaire.11–16 Given the exten-
sive variation of PROs and the subjectivity of 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Use of patient- reported outcomes (PROs) 
has shown to be beneficial for patient care 
across many specialties.

WHAT THIS STUDY ADDS
 ⇒ Reporting of PROs is commonly incomplete 
in randomized controlled trials studying 
inflammatory bowel disease, despite the 
existence of established methods of PRO 
reporting.

HOW THIS STUDY MIGHT AFFECT 
RESEARCH, PRACTICE OR POLICY

 ⇒ Trials need better adherence to PRO 
reporting guidelines to help complete the 
patient perspective of treatment.
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patient reporting, RCTs could benefit from standardization 
of PROs to better establish reliability among outcomes.

The Consolidated Standards of Reporting Trials 
(CONSORT) set standards for the way authors report trial 
findings, facilitate transparent reporting, and aid in their 
interpretation.17 In 2013, the CONSORT- PRO adapta-
tion was developed out of 5 items on the CONSORT 
2010 checklist to specifically cater to authors reporting on 
PROs.18 High quality of reporting facilitates greater repro-
ducibility of a trial, thus improving the comprehensive 
evidence supporting clinical decision- making. However, 
despite the CONSORT- PRO guidelines, many RCTs still 
lack proper reporting of PROs. For example, a 2021 
systematic review found that, on average, oncological phar-
maceutical RCTs published from 2011 to 2018 reported on 
less than 13 of 24 PROs reporting items.19 Another system-
atic review looking at the CONSORT- PRO checklist found 
immense variation in the reporting of PROs for patients 
with rheumatoid arthritis.20 The complexity and chronicity 
of IBD reveal a necessity for incorporation of the patient 
perspective regarding disease and treatment within RCT 
evaluation. Therefore, the aim of this study is to investigate 
the completeness of reporting of PROs in RCTs evaluating 
IBD treatment, so that patients and clinicians can make the 
most comprehensively assessed treatment decisions.

MATERIALS AND METHODS
Study design
We studied RCTs pertaining to IBD using a meta- 
epidemiological design. Data were collected by extracting 
details from published RCTs. Complete reporting was 
ensured by following reporting guidelines for meta- 
epidemiological studies.21

Search strategy
A medical research librarian assisted one investigator (RO) 
in accessing the OVID interface to search Cochrane Central 
Register of Controlled Trials, Embase, and MEDLINE for 
published RCTs pertaining to IBD. We used the Cochrane 
highly sensitive search strategy for identifying randomized 
trials which helped improve sensitivity and is a reputable 
filter for OVID interface.22 We uploaded our search string 
to Open Science Framework (OSF).23

Eligibility of studies
We included RCTs pertaining to IBD published between the 
years 2006 and 2020 with a minimum of 1 PRO measure as 
a primary or secondary outcome. Only studies in the English 
language were included. Observational studies, systematic 
reviews, meta- analyses, other reviews, letters to the editor, 
case reports, secondary analyses, cost- effectiveness studies, 
animal studies, protocols of clinical trials, open- label, single 
blind, and trials that lacked a PRO measure were excluded.

Selection process
Results of the literature search were combined and 
uploaded to Rayyan (https://rayyan.qcri.org/), a platform 
for screening. Two investigators (RM, PW) screened titles 
and abstracts in a masked, duplicate method in order to 
select RCTs and remove duplicates. Investigators reconciled 

differences of screening through discussion and adjudica-
tion through a third investigator (CH) was available.

Data collection process
A masked, duplicate abstraction of the CONSORT- PRO 
adaptation was carried out by two investigators (DT, PW) 
using a Google form. Investigators met to resolve disagree-
ments once data were abstracted. The risk of bias (RoB) 
rating was performed in a similar fashion; two investigators 
(RM, JD) used a masked, duplicate method. A third investi-
gator (CH) was available for adjudication.

With intent to train for data abstraction of the 
CONSORT- PRO adaptation, researchers (PW, DT) used 
work published by the guideline authors.24 25 In order to 
reach consensus, we carried out a masked, duplicate abstrac-
tion from 3 different RCTs that were not included in our 
sample, and resolved any disagreements. We used a pilot- 
tested Google form to extract data, and this was done by 
two investigators (PW, DT) in a masked, duplicate method. 
In order to increase accuracy of responses, we trained inves-
tigators RM and JD using videos supplied by Cochrane on 
their RoB tool.26 Two investigators (RM, JD) carried out 
the RoB evaluation in the same masked, duplicate fashion. 
Following the RoB evaluation and CONSORT- PRO 
extraction, all discrepancies were resolved by the investi-
gators; a third investigator (CH) was available to settle any 
disagreements.

Data items
We assessed our sample of RCTs for completion of the 
CONSORT- PRO checklist adaptation—developed by 
Mercieca- Bebber et al— with our primary objective 
reported in terms of mean per cent completion (see scoring 
of CONSORT- PRO adaptation).25 Our secondary objective 
was evaluating relationships of characteristics in RCTs and 
their mean completeness of PRO reporting. Trial character-
istics abstracted were: (1) publication year (before or after 
2014, 1 year after the CONSORT- PRO reporting guide-
lines were published); (2) intervention of RCT (eg, device 
or therapy); (3) conflict of interest statement; (4) journal 
endorsement of CONSORT- PRO; (5) CONSORT- PRO 
citation within the publication; (6) whether an RCT used a 
PRO as a primary or secondary outcome; (7) RoB assessed 
by the Cochrane RoB 2.0 tool (see Rating RoB); (8) dura-
tion of time to PRO follow- up; (9) size of the sample in 
the trial; and (10) region by World Bank country economic 
status (www.worldbank.org).

The designations: not mentioned, recommended, or 
required were used to indicate endorsement of CONSORT 
guidelines within the journals in which our sample of RCTs 
were published. To complete this item, we screened for 
mention of CONSORT, CONSORT- PRO, or EQUATOR 
guidelines on the instructions to authors’ webpages.

Each RCT’s RoB was rated with the Cochrane RoB 2.0 
tool. The domains evaluated via this tool are: (1) bias arising 
from the randomization process, (2) bias due to devia-
tions from intended interventions, (3) bias due to missing 
endpoint data, (4) bias in measurement of the endpoint, (5) 
bias in selection of the reported result, and (6) overall risk 
of bias.
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Scoring CONSORT-PRO
Methodology for scoring was adapted by Mercieca- Bebber 
et al.25 The difficulty in verifying criteria assessed by item 
4a of CONSORT- PRO (the use of PROs in eligibility or 
stratification) led us to exclude it from the scoring in our 
study. Alternatively, we decided to record whether a study 
described adherence to this item as a ‘yes’ or ‘no’. We deter-
mined a maximum value of 0.5 or 1 for the presence of 
information on an item. Items which obtained the maximum 
value (1 or 0.5 if the item is double barreled) were consid-
ered ‘complete’, while items that failed to reach maximum 
value were reported as ‘not complete’. A score of ‘partially 
complete’ was given to item P1b if the PRO measure used 
in the study was reported by the RCT, but they did not 
specify the endpoint of the PRO. Therefore, item P1b could 
be scored as 0, 0.5, or 1, depending on what was provided 
by the RCT. Item 7a was conditional on the PRO measure 
being reported as a primary outcome. Because of this condi-
tionality, primary PRO outcome RCTs had a maximum 
score of 15, whereas RCTs with a secondary PRO outcome 
had a maximum score of 14. The per cent completeness of 
reporting in each RCT was calculated by dividing the sum 
of the completed items by the total possible items.

Rating RoB
We used the Cochrane Collaboration’s decision algorithm to 
rate RoB. If partially divergent assessments on bias domains 
were present (eg, 1 investigator answered ‘yes’ and another 
investigator answered ‘partial yes’), we judged overall RoB 
as not altered for the trial outcome. RoB was reported as 
‘high’ risk, ‘some concerns’, or ‘low’ risk for each domain 
and the overall RoB assessment was rated using Cochrane’s 
Excel tool.27

Data analysis
First, trial frequencies and percentages were reported in 
data items. We then calculated the mean per cent comple-
tion of the CONSORT- PRO adaptation to address our 
primary objective. Next, we reported the frequency and 
percentage of all RCTs’ incorporation of individual items 
from the CONSORT- PRO adaptation, of RCTs with primary 
outcome PROs, and of RCTs with secondary outcome 
PROs. Finally, we used bivariate regression models to deter-
mine the association between mean completion percentage 
of the CONSORT- PRO adaptation and the trial character-
istics listed in data items. All analyses were performed using 
Stata V.16.1 (StataCorp, College Station, Texas, USA).

Reproducibility
We uploaded our study protocol, analysis scripts, data 
dictionary, extraction forms, and data sheets to OSF to 
foster the transparency, reproducibility, validity, and reli-
ability of our study.23 We conducted this study jointly with 
other methodologically similar studies on completeness of 
reporting in other areas of medicine.

RESULTS
General characteristics
The systematic search returned 5369 records with 3813 
following deduplication. Following title and abstract review, 
72 publications were included for full- text review. We 

included 29 RCTs for data extraction following screening 
of full- text manuscripts. Exclusion rationales can be found 
in figure 1.

Of the 29 RCTs, 72.41% (21 of 29) were published during 
or after 2014. The most common region in which the RCTs 
took place was Europe and Central Asia at 37.93% (11 of 
29), followed by Middle East and North Africa at 20.69% 
(6 of 29), North America at 20.69% (6 of 29), East Asia 
and Pacific at 10.34% (3 of 29), and multiregion at 10.34% 
(3 of 29). We found no statistically significant association 
between per cent complete and region. The most frequently 
studied intervention was drugs (24 of 29, 82.76%). Of the 
RCTs that include a conflict of interest statement, 39.13% 
(9 of 23) reported conflicts. Regarding the endorsement of 
CONSORT, 93.10% (27 of 29) recommended or required 
the guideline to be followed, while no RCTs discussed 
following CONSORT recommendations within the publi-
cation. Of the 29 RCTs in our sample, 7 included a primary 
PRO outcome and 22 included a secondary PRO outcome. 
The frequency of RCTs appraised in each overall RoB 
domain is as follows: 17.24% (5 of 29) had ‘high’ RoB, 
55.17% (16 of 29) had ‘some concerns’, and 27.59% (8 of 
29) had ‘low’ RoB. The characteristics of RCTs and associ-
ations of their completeness of reporting can be found in 
table 1.

Completeness of reporting according to the CONSORT-
PRO adaptation
The overall mean completeness percentage of the checklist 
adaptation was 46.77 (SD=17.95). Mean completeness for 
RCTs with a primary PRO outcome was 58.57 (SD=14.25) 
and was 43.02 (SD=17.62) for those with a secondary PRO 
outcome. The completion of CONSORT- PRO checklist 
items by primary and secondary outcomes can be seen in 
table 2.

The most consistently reported items across all RCTs 
included both evidence of PRO validity (item P6ai; 26 of 
29; 89.66%) and inclusion of baseline PRO in the demo-
graphics table (item 15; 26 of 29; 89.66%). No RCTs 
completely reported Item P2bii—PRO domains specified in 
the hypothesis.

Regarding RCTs with a primary PRO outcome, the 
following items were consistently reported: PRO identified 

Figure 1 Study screening and selection flow chart. PROs, 
patient- reported outcomes.
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as RCT endpoint in abstract (P1b), evidence of PRO validity 
(P6ai), results include an estimate of precision (17aii), and 
PRO study limitations (P20). Items not reported by RCTs 
with a primary PRO outcome included: PRO domains spec-
ified in the hypothesis (P2bi and P2bii) and mode of ques-
tionnaire administration (P6aiii).

For RCTs with a secondary PRO outcome, the most 
consistently reported item was item 15—inclusion of base-
line PRO in the demographics table (20 of 22; 90.91%), 
and item P6ai—evidence of PRO validity—was the next 
most completely reported item (19 of 22; 86.36%). Aside 
from item P2bii, which no RCT reported, item P2bi—PRO 

present in the hypothesis—was the most inconsistently 
reported item among RCTs with a secondary PRO outcome 
(2 of 22; 9.09%).

Associations between trial characteristics and 
completeness of PRO reporting
RCTs published in 2014 or later have 15.89% (SE=6.95) 
better reporting than compared with RCTs published prior 
to 2014 (t- value=2.29; p=0.03). Additionally, we found 
that RCTs with secondary PRO outcomes reported 15.55% 
(SE=7.35) less completely than those with primary PRO 

Table 1 Baseline characteristics of randomized controlled trials and associations by PROs being a primary or secondary endpoint

Characteristic
Total
29 (100) Coefficient (SE) t P value

Region*, no (%)

  East Asia and Pacific 3 (10.34) 1 (ref) – –

  Europe and Central Asia 11 (37.93) −0.61 (12.34) −0.05 0.961

  Middle East and North Africa 6 (20.69) 5.56 (13.39) 0.41 0.682

  Multiregion 3 (10.34) 9.52 (15.46) 0.62 0.544

  North America 6 (20.69) −1.79 (13.39) −0.13 0.895

Year of publication, no (%)

  <2014 8 (27.59) 1 (ref) – –

  ≥2014 21 (72.41) 15.89 (6.95) 2.29 0.03

Intervention of RCT, no (%)

  Device 1 (3.45) 1 (ref) – –

  Diet 1 (3.45) 44.76 (22.18) 2.02 0.054

  Drug 24 (82.76) 14.98 (16.01) 0.94 0.358

  Therapy 3 (10.34) 41.19 (18.11) 2.27 0.032

Includes COI statement, no (%)

  No statement 6 (20.69) 1 (ref) – –

  Reports COI 9 (31.03) −0.86 (9.38) −0.09 0.928

  Reports no COI 14 (48.28) 9.9 (8.68) 1.14 0.265

Journal requirement of reporting guidelines, no (%)

  Not mentioned 2 (6.9) 1 (ref) – –

  Recommended 14 (48.28) 1.94 (14.07) 0.14 0.891

  Required 13 (44.83) 2.66 (14.14) 0.19 0.852

Mention of CONSORT or CONSORT- PRO within RCT, no (%)

  No 29 (100) 1 (ref) – –

  Yes 0 (0) – – –

PRO as a primary or secondary outcome, no (%)

  Primary 7 (24.14) 1 (ref) – –

  Secondary 22 (75.86) −15.55 (7.35) −2.12 0.044

Overall RoB, no (%)

  High 5 (17.24) 1 (ref) – –

  Some concern 16 (55.17) −6.26 (9.09) −0.69 0.497

  Low 8 (27.59) 6.18 (10.11) 0.61 0.546

Length of PRO follow- up

  3 mo or less 21 (72.41) 1 (ref) – –

  3+–6 mo 5 (17.24) −11.29 (8.97) −1.26 0.219

  6+ mo–1 y 3 (10.34) 2.76 (11.12) 0.25 0.806

  1+ y 0 (0) – – –

Sample size

  Mean (SD) 86.34 (63.09) 0 (0.05) −0.09 0.933

Bolded entries reflect values of statistical significance (p<0.05).
*Region based on 2021- 2022 World Bank country classifications by income levels.
COI, conflict of interest; CONSORT, Consolidated Standards of Reporting Trials; PROs, patient- reported outcomes; RCT, randomized controlled trial; RoB, risk of bias.
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outcomes (t- value=−2.12; p=0.04). Other significant 
associations are available in table 1.

DISCUSSION
We found completeness of reporting for the 
CONSORT- PRO adaptation to be suboptimal—less than 
50%—in our sample of RCTs. Our studies show a signif-
icant increase in completeness of reporting following the 
creation of CONSORT- PRO in 2014. Despite this increase 
in completeness, less than half of journals in our sample 
required adherence to CONSORT- PRO. Two of the most 
commonly omitted checklist items were the mode of PRO 
administration and the planned statistical methods to 
account for missing data. Our assessment of RoB revealed 
that nearly three- quarters of our studies had either ‘some 
concerns’ or ‘high’ RoB. Here, we will address our find-
ings regarding CONSORT- PRO adherence and discuss 

recommendations that can improve reporting of PROs in 
clinical trials.

Over four- fifths of the RCTs in our sample did not 
completely report their statistical analysis plan to account 
for missing data. While statistical methods for missing data 
may not always relate to the PRO itself, it does affect the 
statistical power of the study and can produce potential 
bias.28 Several studies evaluate the efficacy of various statis-
tical analyses for missing data. Dong and Peng looked at 68 
studies in terms of statements of missing data and plans of 
how the authors handled missing data.29 They found that 
many studies either used biased ad- hoc methods or never 
mentioned implementation methods of missing data.29 
Cro et al established that a sensitivity analysis is neces-
sary in RCTs anytime there are missing data, in order to 
account for how it may affect the results.30 Without proper 
reporting of the evaluation of missing data, it is difficult to 
determine the influence on results, and thus, may alter the 

Table 2 Completion of CONSORT- PRO checklist by primary and secondary outcome designation

CONSORT- PRO item

Primary outcome
7 (24.14)

Secondary outcome
22 (75.86)

Total
29 (100)

Complete Not complete Complete Not complete Complete Not complete

n (%) n (%) n (%) n (%) n (%) n (%)

Introduction

  P1b. Abstract—PRO as primary/secondary endpoint* 7 (100) 0 (0) 10 (45.45) 12 (54.55) 17 (58.62) 12 (41.38)

  2a. Rationale for including PRO endpoint (1) 4 (57.14) 3 (42.86) 7 (31.82) 15 (68.18) 11 (37.93) 18 (62.07)

  P2bi. PRO hypothesis present (0.5) 0 (0) 7 (100) 2 (9.09) 20 (90.91) 2 (6.9) 27 (93.1)

  P2bii. PRO domains in hypothesis (0.5) 0 (0) 7 (100) 0 (0) 22 (100) 0 (0) 29 (100)

Methods

  P6ai. Evidence of PRO instrument validity 7 (100) 0 (0) 19 (86.36) 3 (13.64) 26 (89.66) 3 (10.34)

  P6aii. Statement of the person completing the questionnaire 5 (71.43) 2 (28.57) 9 (40.91) 13 (59.09) 14 (48.28) 15 (51.72)

  P6aiii. Mode of administration (paper, e- PRO) 0 (0) 7 (100) 1 (4.55) 21 (95.45) 1 (3.45) 28 (96.55)

  P7a. How sample size was determined (not required unless 
PRO is a primary endpoint)*

5 (71.43) 2 (28.57) – – 5 (71.43) 2 (28.57)

  P12a. Statistical approach for dealing with missing data 
(imputation, exclusion, other)

1 (14.29) 6 (85.71) 4 (18.18) 18 (81.82) 5 (17.24) 24 (82.76)

Results

  13ai. Report no. questionnaires submitted/available for 
analysis at baseline

3 (42.86) 4 (57.14) 12 (54.55) 10 (45.45) 15 (51.72) 14 (48.28)

  13aii. Report no. questionnaires submitted/available for 
analysis principal time point for analysis

2 (28.57) 5 (71.43) 8 (36.36) 14 (63.64) 10 (34.48) 19 (65.52)

  15.Demographics table includes baseline PRO 6 (85.71) 1 (14.29) 20 (90.91) 2 (9.09) 26 (89.66) 3 (10.34)

  16.Number of pts (denominator) included in each PRO 
analysis

1 (14.29) 6 (85.71) 7 (31.82) 15 (68.18) 8 (27.59) 21 (72.41)

  17ai. PRO results reported for the hypothesized domains 
and time point specified in the hypothesis—OR—reported 
for each domain of the PRO questionnaire if no PRO 
hypothesis provided

2 (28.57) 5 (71.43) 4 (18.18) 18 (81.82) 6 (20.69) 23 (79.31)

  17aii. Results include CI, effect size or some other estimate 
of precision

7 (100) 0 (0) 18 (81.82) 4 (18.18) 25 (86.21) 4 (13.79)

  18.Results of any subgroup/adjusted/exploratory analyses 5 (71.43) 2 (28.57) 6 (27.27) 16 (72.73) 11 (37.93) 18 (62.07)

Discussion

  P20. PRO study limitations 7 (100) 0 (0) 16 (72.73) 6 (27.27) 23 (79.31) 6 (20.69)

  P21. Implications of PRO results for generalizability, clinical 
practice

4 (57.14) 3 (42.86) 8 (36.36) 14 (63.64) 12 (41.38) 17 (58.62)

  22.PROs interpreted in relation to clinical outcomes 6 (85.71) 1 (14.29) 7 (31.82) 15 (68.18) 13 (44.83) 16 (55.17)

*Item P7a only applies to PROs identified as a primary outcome.
CONSORT, Consolidated Standards of Reporting Trials; PRO, patient- reported outcome.
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interpretation of a given PRO measurement. Because the 
reporting of missing data was often incomplete within IBD 
trials, we recommend authors improve reporting on how 
missing data are analyzed.

In addition to deficits of reporting missing data, RCTs 
with PROs as their secondary outcome had significantly 
worse per cent completion than RCTs with PROs as their 
primary outcome. This inconsistency can be identified in 
relation to PRO reporting in the abstract. For example, 
one study—an RCT with a secondary PRO outcome—
stated in the abstract that ‘secondary and tertiary objec-
tives included measures of efficacy, health- related quality 
of life (HRQoL), and effects on inflammatory markers’.31 
While it was mentioned that HRQoL was an outcome, it 
did not state which PRO was specifically used, nor did they 
provide a clear endpoint for the PRO. In contrast, a primary 
PRO outcome RCT from our sample which reported this 
information well, stated in the abstract, ‘quality of life 
was assessed using the Short Inflammatory Bowel Disease 
Questionnaire (SIBDQ) at beginning and end of the trial’.32 
While the primary outcomes are typically the motiva-
tion for clinical trials, secondary outcomes are useful in 
providing support for the primary outcome of a study and 
can potentially provide the most significant outcomes of 
a trial.33 34 This discrepancy between outcome reporting 
may pose an issue in interpreting RCT results. Given 
that secondary PRO outcomes are incompletely reported 
and are essential to the transparency of clinical trials, we 
recommend increased adherence to CONSORT- PRO, as 
well as guidance for trialists reporting PROs as secondary 
outcomes.

Despite these specific deficits in reporting, our results 
show that adherence to CONSORT- PRO has increased in 
more recent RCTs. In our sample, a significant increase was 
found in completion of reporting for RCTs published after 
the creation of CONSORT- PRO. This finding is consis-
tent with previous studies analyzing CONSORT adher-
ence before and after its creation. For example, Han et al35 
conducted a systematic review of 442 psychiatric articles 
for CONSORT adherence and found significant increases 
in completeness of reporting after CONSORT was devel-
oped. Another study compared 84 RCTs testing non- 
pharmacological treatments (NPTs) and found significant 
improvements in mean CONSORT- NPT scores in 2010 
compared with 2004.36 Although these authors reported 
a low overall adherence to CONSORT, the completeness 
of reporting did improve over time. Given the significant 
improvement in PRO reporting over time, our results 
highlight the effects of implementing regulatory bodies 
to help govern trial conduct. Patient- Reported Outcomes 
Tools: Engaging Users and Stakeholders (PROTEUS) is a 
consortium which provides tools and resources for PRO 
reporting.37 The PROTEUS Consortium was created 
in 2019 with the primary goal of optimizing PRO data 
from clinical trials through development of methodolog-
ical tools used to improve RCT reporting.37 38 Currently, 
CONSORT- PRO is 1 of 6 different resources promoted 
by PROTEUS to improve the use of PROs in clinical 
trials. We recommend IBD trialists using PROs adhere to 
CONSORT- PRO as a methodological tool given its promo-
tion by PROTEUS, and continue to use resources as they are 
updated and developed.

Strengths and limitations
Our study is reinforced with strengths that permit increased 
reproducibility and internal validity. First, we published 
our protocol on OSF,23 allowing for complete transpar-
ency in our methodological practices. In addition, the 
double- masked, duplicate screening process is the gold 
standard for data extraction of meta- research and this 
extraction process increases the reliability of responses 
when reviewing our results from the RoB tool and the 
completeness of CONSORT- PRO reporting.39 Finally, in 
order to strengthen the reliability of our results, the authors 
involved in screening and data extraction received extensive 
training on CONSORT- PRO until a consensus was met, and 
were trained by Cochrane training videos for the Cochrane 
RoB 2.0 tool.26 Though our study has valid strengths, we do 
acknowledge limitations. First, we performed a systematic 
search using three different reputable databases, but there 
may have been additional RCTs related to IBD that were 
not included. In addition, our study cannot be generalized 
to all gastrointestinal literature, as it only applies to RCTs 
pertaining to IBD.

Our findings indicate a need for improvement in 
reporting of PROs in RCTs pertaining to IBD. Because 
IBD is an incurable condition, it is especially important to 
assess PROs in studies over IBD. Increased adherence to 
CONSORT- PRO can improve reporting of PROs and their 
implementation into the management of IBD.
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