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Abstract  109 

Objective: Clear outcome reporting in clinical trials facilitates accurate interpretation and 110 

application of findings and improves evidence-informed decision-making. Standardized core 111 

outcomes for reporting neonatal trials have been developed, but little is known about how 112 

primary outcomes are reported in neonatal trials. Our aim was to identify strengths and 113 

weaknesses of primary outcome reporting in recent neonatal trials. 114 

Methods: Neonatal trials including ≥100 participants/arm published between 2015-2020 with at 115 

least one primary outcome from a neonatal core outcome set were eligible. Raters recruited from 116 

Cochrane Neonatal were trained to evaluate the trials’ primary outcome reporting completeness 117 

using relevant items from CONSORT 2010 and CONSORT-Outcomes 2022 pertaining to the 118 

reporting of the definition, selection, measurement, analysis, and interpretation of primary trial 119 

outcomes. All trial reports were assessed by 3 raters. Assessments and discrepancies between 120 

raters were analyzed. 121 

Results: Outcome reporting evaluations were completed for 36 included neonatal trials by 39 122 

raters. Levels of outcome reporting completeness were highly variable. All trials fully reported 123 

the primary outcome measurement domain, statistical methods used to compare treatment 124 

groups, and participant flow. Yet, only 28% of trials fully reported on minimal important 125 

difference, 24% on outcome data missingness, 66% on blinding of the outcome assessor, and 126 

42% on handling of outcome multiplicity. 127 

Conclusions: Primary outcome reporting in neonatal trials often lacks key information needed 128 

for interpretability of results, knowledge synthesis, and evidence-informed decision-making in 129 

neonatology. Use of existing outcome reporting guidelines by trialists, journals, and peer 130 

reviewers will enhance transparent reporting of neonatal trials.  131 
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INTRODUCTION  132 

Appropriate outcome selection and reporting in clinical trials empowers patients and caregivers 133 

to make evidence-informed treatment decisions and allows researchers to properly evaluate, 134 

synthesize, and build upon published research findings. However, large variability in outcome 135 

selection and reporting is a prevalent problem in pediatrics: variability in outcome selection and 136 

definition has been found in research related to opioid withdrawal in neonates, appendicitis 137 

treatments in children, longitudinal studies in children with feeding tubes and neurologic 138 

impairment, and in rare diseases including medium-chain acyl-coA dehydrogenase deficiency 139 

(MCAD) and phenylketonuria (PKU).1-4 Heterogeneous outcome reporting was found in trials 140 

investigating treatment for adolescent depression; for example, over 60% (24/42 trials) did not 141 

clearly define their primary outcome, and specific details, such as the timing and/or frequency of 142 

outcome assessment, and details on the outcome assessor, were reported in only 6% and 17% of 143 

articles, respectively.5 Similar findings were found in trials about neurodevelopmental outcomes 144 

in preterm births: of the 55 outcome reporting items assessed, assessed trials fully reported only 145 

26-46% of items.6  146 

 147 

Inconsistent outcome selection and reporting have been observed in neonatal trials,7 and likely 148 

contribute to 50% of Cochrane Neonatal reviews having inconclusive findings.8 Limited 149 

evidence on patient-important outcomes has led to variation in clinical practices and subsequent 150 

health outcomes.9,10 Even when trial outcomes are reported appropriately, selective outcome 151 

reporting occurs, leading to uncertainty about which outcomes were measured in the trial and 152 

which ones were ultimately reported. Deficient reporting affects the certainty of evidence and 153 
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strength of recommendations in practice guidelines.9,11,12 Standardized selection, measurement, 154 

and reporting of health outcomes in neonatology have been recommended.13 155 

 156 

To harmonize outcome selection in neonatology research, the Core Outcomes in Neonatology 157 

(COIN) project developed a neonatal core outcome set (COS) using a consensus process that 158 

drew on perspectives from methodologists, clinician scientists, healthcare professionals, patients, 159 

and families.10 The resulting neonatal COS, published in 2020, consists of 12 outcomes that are 160 

recommended to be reported in all neonatal clinical trials;10 use of this COS in new trials will 161 

ensure important outcomes are investigated and reported, enabling comparison of results 162 

between trials, data syntheses, and identification of research gaps.14 To improve outcome 163 

reporting in trials, the Consolidated Standards of Reporting Trials (CONSORT) 201015 and the 164 

new CONSORT-Outcomes 2022 extension,16 which focuses on the selection, measurement, 165 

analysis, and reporting of outcomes, have been developed. These standards comprise a minimal 166 

set of items that should be reported in any trial report to ensure findings are valid and 167 

interpretable. 168 

 169 

To better understand existing trial outcome reporting strengths and weaknesses, we evaluated 170 

recently published neonatal trials that included at least one primary outcome from the neonatal 171 

COS. Using a 38-item checklist drawn from CONSORT 2010 and CONSORT-Outcomes 2022, 172 

we describe how these trials reported the definition, selection, measurement, analyses, and 173 

interpretation of primary trial outcomes. We hypothesized that moderate to large heterogeneity 174 

exists in neonatal trials included in our review. 175 

 176 
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METHODS  177 

The study’s steering group, comprised of six members from The Hospital for Sick Children, 178 

Imperial College London, and Cochrane Neonatal (Appendix 1), provided project oversight. 179 

 180 

Eligibility criteria 181 

Full-text neonatal clinical trials published between 2015-2020 in English that a) investigated 182 

neonates requiring care during NICU admission; b) had a sample size of ≥100 in each arm of the 183 

trial; c) were either any type of randomized controlled trial (RCT) or a cluster-randomized trial; 184 

and d) reported either single, composite, or multiple primary outcome(s) with at least one 185 

primary outcome included from the neonatal COS (Table 1). For composite outcomes, at least 186 

one component of the composite needed to be from the neonatal COS. 187 

 188 

Study identification and search strategy 189 

Trials were identified in a two-step process; first, through a previous systematic review (search 190 

dates: 1 July 2012-1 July 2017).7 Second, an updated search was conducted on the Cochrane 191 

Central Register of Controlled Trials (CENTRAL) to capture trials published between 1 January 192 

2017 and up to 1 January 2020 (search date: June 2020). Trials identified through the updated 193 

search were limited to those published in the following journals: Pediatrics, New England 194 

Journal of Medicine, Journal of Pediatrics, Archives of Disease in Childhood: Fetal and 195 

Neonatal Edition, PLoS One, Journal of the American Medical Association (JAMA), The Lancet, 196 

JAMA Pediatrics, and The Lancet Child and Adolescent Health. The updated search was limited 197 

to these journals as the first seven published three or more trials in the original systematic 198 

review, and between them accounted for 59% of all neonatal trials in the original sample; the last 199 
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two were searched to account for two newer, highly relevant journals in neonatology. For trials 200 

identified in the updated search, we used the Cochrane Screen4Me workflow17 to exclude studies 201 

that were not RCTs; all documents were then uploaded to Covidence18 and duplicates were 202 

removed. The updated search strategy (Appendix 3) is reported per the Preferred Reporting Items 203 

for Systematic Review and Meta-Analyses (PRISMA-Search) checklist (Appendix 4).19 Targeted 204 

searching in Google Scholar was conducted to identify follow-up studies of the identified trials 205 

within the target date range. Follow-up studies that already had their original trial included in the 206 

study sample were excluded. No citation screening was conducted. 207 

 208 

Trial selection and verification of primary outcomes 209 

All 76 trials, identified in the previous systematic review,7 were screened for inclusion 210 

independently and in-duplicate by two reviewers (ES, CR). Discrepancies were resolved through 211 

discussions between reviewers, and if needed, a third reviewer (AM) was consulted. For records 212 

identified in the updated search, a pre-screening was done to exclude those published outside of 213 

the specified time frame and/or not in target journals of interest (AM). Independent and duplicate 214 

screening of all remaining studies was completed by four reviewers (MO, JW, CG, RFS) who 215 

also undertook data extraction to identify and verify the trial primary outcome as part of the 216 

neonatal COS; conflicts were resolved by a senior reviewer (MO). Multiple reports from the 217 

same study were not included. 218 

 219 

Data collection and analysis 220 

Outcome reporting assessment 221 
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A standard data extraction form was created on the Research Electronic Data Capture (REDCap) 222 

platform.20 Outcome reporting was assessed through items selected from the CONSORT 2010 223 

statement15 and the newly developed CONSORT-Outcomes 2022 extension16 (Appendix 5). 224 

CONSORT-Outcomes 2022 and selected items relevant to outcome reporting from CONSORT 225 

2010 were combined resulting in a 38-item data extraction tool. For items that address more than 226 

one aspect of reporting, the item was split into subparts to capture reporting comprehensiveness 227 

(e.g., for CONSORT 4b, which looks at setting(s) and location(s) where the data was collected, it 228 

was split into CONSORT 4b(i) for setting(s) and CONSORT 4b(ii) for location(s)). Item rating 229 

options are detailed elsewhere (eTable 2). In addition to the ratings, raters were asked to extract 230 

verbatim text from the trial or applicable appendix materials to justify their rating. The data 231 

extraction form was piloted by members of the steering group (MO, NJB, JW, CG, RFS) and 232 

refined prior to use as described elsewhere (Appendix 6). 233 

 234 

Rater identification, piloting, and outcome reporting assessment 235 

Comprehensiveness of outcome reporting in included trials was assessed by raters recruited from 236 

the Cochrane Neonatal authors database through e-mail. Details on rater identification and rater 237 

piloting is outlined in Appendix 6; rater registration form is included in Appendix 7. Each 238 

included trial was assessed by at least three raters.  239 

 240 

Data cleaning and analysis 241 

After raters completed their assessments, the Steering Group reviewed and adjudicated all scores, 242 

particularly the reporting items with obvious discrepancies amongst the raters and the items rated 243 

as “unclear if reported”. Descriptive quantitative methods (counts and frequencies) were used to 244 
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analyze the final data on Microsoft Excel (AB). In the overall assessment calculations, “not 245 

applicable” items were excluded. 246 

 247 

RESULTS 248 

Search and screening results  249 

Figure 1 details the number of records identified in the search, reasons for exclusions, and the 250 

final number of trials included. A total of 37 neonatal trials were included. The trial used in the 251 

rater pilot exercise21 was removed from the final study sample, leaving 36 trials for outcome 252 

reporting assessment. 253 

 254 

Study characteristics 255 

Table 1 details the characteristics of the 36 trials; additional details are provided (eTable 1). 256 

Trials had a median sample size of 456 (IQR: 308-862), and were most commonly national 257 

multi-center trials (47%) conducted in Europe (30%). Composite outcomes were the most 258 

common trial primary outcome (56%). Ten of twelve neonatal COS primary outcomes were 259 

represented as primary outcomes with survival/death/mortality being the most common (64%); 260 

none of the included trials used quality of life or adverse events as their primary outcome. 261 

 262 

Rater identification, piloting, final group 263 

Seventy-two systematic review authors from the Cochrane Neonatal review group registered 264 

through the online form to participate as a rater in the study. The pilot exercise was completed by 265 

46 raters. One rater’s pilot score did not meet the criteria of agreement with other raters and was 266 

therefore excluded. A total of 45 raters were sent materials to complete the outcome reporting 267 
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assessment for three or four trial reports each. Of these, 39 raters (Table 2; Appendix 2) 268 

completed outcome reporting assessments. 269 

 270 

Outcome reporting assessment  271 

Discrepancies in rating assessment were observed for all 38 reporting items. The four items 272 

accounting for most discrepancies were those related to minimal important difference (7a.1), 273 

reporting of absolute and relative effect sizes (17b), reliability of study instruments (6a.8(ii)), and 274 

description of study instrument(s) used to assess the outcome (6a.8(i)). Through Steering Group 275 

discussions, all apparent discrepancies were resolved, and a final reporting assessment was 276 

adjudicated to each reporting item for each trial. 277 

 278 

Figure 2 portrays the variability of outcome reporting comprehensiveness across the trials, 279 

calculated as the percentage of fully reported, partially reported, and unreported. The median 280 

percentage of fully reported items across trials was 75% (range: 39–94%). Complete reporting 281 

was found in 22 (63%) reporting items for >80% of included trials. 282 

 283 

CONSORT 2010 284 

Table 3 details the reporting frequency and percentage for the thirteen CONSORT 2010 items 285 

relevant to trial outcomes. Not all items are applicable to all primary outcomes (e.g., composite 286 

outcome (6a.6) is not applicable to single primary outcomes) or intervention (e.g., blinding (11a) 287 

was not done in a trial). Reporting frequencies for each item were calculated after excluding trial 288 

reports where the item was “not applicable”; the denominator for each item is reported in Table 289 

3. 290 
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 291 

CONSORT 2010 items were generally well-reported, with 10 of 13 (77%) items fully reported in 292 

>80% of trials. Two of these 10 items were completely reported in all trials: a) statistical 293 

methods used to compare groups for the primary outcome (item 12a), and b) number of 294 

participants who were randomly assigned, received intended treatment, and were analyzed for 295 

the primary outcome (13a). The three items reported in <80% of trials were: a) changes to trial 296 

outcomes after trial commencement (6b; 31%), b) blinding (11a; 66%), and c) absolute and 297 

relative effect sizes (17b; 71%). 298 

 299 

CONSORT-Outcomes 2022 300 

Table 4 details the reporting frequency and percentage of the 25 CONSORT-Outcomes 2022 301 

items. Not all items were applicable to all 36 trials (e.g., study instrument reliability (6a.7(ii)) is 302 

not applicable to mortality). As before, the number of trial reports that the item was not 303 

applicable to was excluded from the outcome reporting frequency and percentage calculation; the 304 

denominator for each item is noted in Table 4. Twelve (48%) items were fully reported in >80% 305 

of trials, of which three items were completely reported in all applicable trials: 1) specific 306 

measurement variable (6a.2(i)); 2) time point(s) used for analysis (6a.4); 3) defined individual 307 

components for a composite outcome (6a.6). While nine trials (25%) reported outcomes that 308 

were not originally specified in a trial registry or protocol, 27 (75%) trials either did not identify 309 

or report additional outcomes that were not pre-specified (6a.7). 310 

 311 

DISCUSSION 312 
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This detailed analysis of primary trial outcome reporting in 36 recent neonatal trials identified 313 

important reporting gaps and elicited contributing factors to inadequate reporting. While many 314 

key trial items were well-reported, descriptions of blinding of the outcome assessor, minimal 315 

important difference between treatment groups, outcome data missingness, and how outcome 316 

multiplicity was dealt with in the analysis were insufficiently reported. 317 

 318 

Overall, ten (77%) CONSORT 2010 items were fully reported in >80% of included trials, while 319 

twelve (48%) of the new CONSORT-Outcomes 2022 items had been reported in >80% of trials. 320 

Key items were often insufficiently reported; less than 20% reported on the instrument’s 321 

reliability and validity, and only 40% reported qualifications or trial-specific training needed to 322 

administer the study instrument. As the included trials were published from 2015 onwards, it is 323 

likely that trialists had access to CONSORT 2010 in drafting the trial report. Though 324 

CONSORT-Outcomes 2022 was still in development during the publication of all included trials 325 

and conduct of the present study, it is encouraging that close to half of CONSORT-Outcomes 326 

2022 items are addressed in >80% trial reports; however, there is still room for improvement. 327 

Future studies may use our results to examine whether reporting improves over time. 328 

 329 

Awareness and understanding of key concepts related to trial outcomes is fundamental for 330 

trialists to be able to comprehensively report their findings, and for research users to assess 331 

reporting quality. Our review of the extracted verbatim texts and discrepancies amongst the 39 332 

raters’ assessments revealed a small number of items – blinding, minimal important difference, 333 

missingness, and management of outcome multiplicity – were confusing to raters. Raters often 334 

confused minimal important difference with sample size; while related, these are distinct 335 
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concepts in the design and reporting of trials. Along with the CONSORT-Outcomes glossary 336 

(Appendix 8), we provide the five core elements of a defined outcome (Appendix 9) as resources 337 

to understand key concepts related to outcome reporting.  338 

 339 

Raters’ scores also showed how frequently information in trial reports is simply missed; their 340 

assessments may resemble those of peer reviewers for academic journals. This points to a need 341 

for training and a structured reporting format for trials that everyone, including expert peer 342 

reviewers, could use during the peer review process.22 Evidence shows that while journals 343 

support authors and peer reviewers by encouraging the use of reporting guidelines and checklists 344 

to guide peer review,23-25 currently, “instructions to authors” are variable between journals, and 345 

guidance for peer reviewers is heterogenous. Efforts to improve and provide clear standards for 346 

reporting outcomes to both authors and peer reviewers are needed to improve outcome reporting. 347 

 348 

Insufficient reporting of key trial outcomes highlights weaknesses in current publication 349 

practices amongst academic journals. Due to various constraints, such as figure and word count 350 

limitations, trialists may leave out critical information to meet submission requirements. One 351 

reason for apparent limited outcome reporting in published trials is that information could be 352 

published in protocols or supplementary material. In the context of limited journal word counts, 353 

supplementary materials are useful for obtaining further context on the results and methods that 354 

may not be found in the main text.26 When available, we provided the supplementary material 355 

along with the trial report to our raters for their assessment. Referrals to appendices to the trial 356 

report and a rating, “They refer to another document” were both considered adequate reporting. 357 

In our sample, trials without any available supplementary material (n=16; 44%) generally had 358 
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more unreported items; the five trials with the most unreported items had no accompanying 359 

supplementary material. We conclude that supplementary materials are an underused tool to 360 

attain full trial reporting.  361 

 362 

Avenues for improved outcome reporting 363 

The identified underreported items re-emphasize the need for reporting guidelines like 364 

CONSORT and its extensions. Uptake of these guidelines has been shown to improve 365 

reporting;27,28 CONSORT 2010 items are increasingly well-reported, suggesting that they are 366 

effective.29,30 Journals could endorse use of reporting guidelines as a standard for submission, 367 

and identify the main reporting guidelines for trials they send out for review.31-34 Journals could 368 

also mandate trial registration,34,35 implement guidance for what to include in supplementary 369 

materials while considering its usefulness to different stakeholders,26 and make statistical 370 

analysis plans and changes to information included in a registry readily available for their 371 

readership. Such incentives in the publication process that encourage comprehensive reporting 372 

have been used before and showed a positive impact.27 Uptake of the neonatal COS, combined 373 

with use of reporting guidelines, could facilitate meta-analyses and translation of results into 374 

clinical practice – a positive trend observed in other fields.36 375 

 376 

Beyond trialists, journal editors, and peer reviewers, knowledge users and consumers of research 377 

need to be aware of the pervasive, suboptimal reporting in research.34 There is a need for 378 

transparency in reporting to reduce bias and research waste, as clinical decisions around fitting 379 

treatment options that impact patients and families are based on published trial results. Though 380 

sometimes not aware of a trial’s quality, readers deserve to know that there are ways trialists and 381 
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journals can enhance reporting, such as through understanding and endorsement of the “minimal 382 

reporting items” in reporting guidelines. Readers should look carefully at what outcomes have 383 

been reported and how they have been reported. We urge readers to consult other accompanying, 384 

accessible documents in tandem with a trial report, such as the supplementary material, trial 385 

protocol, statistical analysis plan, and trial registration, to gain a comprehensive overview of 386 

what they are reading, and to be able to interpret the results presented. General readers’ 387 

awareness of these issues may propel transparency in research and increase buy-in from all 388 

stakeholders within the research enterprise. 389 

 390 

Strengths and limitations 391 

Strengths of our study include the involvement of an international group of clinicians, systematic 392 

reviewers, and trial experts identified through Cochrane Neonatal who assessed outcome 393 

reporting in recent neonatal trials, which allowed us to develop a better understanding of what is 394 

considered well-reported or inadequately reported. We utilized items from empirically developed 395 

reporting guidelines using robust consensus methodology to rate outcome reporting. Although 396 

we used CONSORT-Outcomes 2022 prior to its publication in December 2022, it provided us 397 

insight to current neonatal trial reporting as it codifies best reporting practices. Focusing on 398 

COIN primary outcomes in recent neonatal trials ensured that we examined the reporting of 399 

outcomes identified as important to key stakeholders in neonatology.  400 

 401 

Limitations first include our restriction to trial primary outcomes; we cannot guarantee our 402 

findings apply to reporting of secondary outcomes. In adjudicating whether an item was reported 403 

or not, we took a liberal approach, meaning if any element of the reporting item was addressed, 404 
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we scored it as reported; however, we found very few examples of optimal reporting. Examples 405 

of optimal reporting of each item to guide prospective writers of neonatology trials are needed. 406 

Second, we were unable to assess reporting of quality of life and adverse events, as these were 407 

not used in our sample. We note that these are rarely used as primary trial outcomes, yet their 408 

reporting deserves dedicated attention. Third, we recognize the potential of language bias as we 409 

only included studies published in English. Fourth, the journals that the included trials were 410 

published in endorse the use of reporting guidelines, which is likely a contributing factor as to 411 

why CONSORT 2010 items were generally well-reported. With this in consideration, our 412 

findings may overestimate the true completeness of outcome reporting in neonatal clinical trials, 413 

as many neonatal studies are not published in the journals we restricted our search to. Outcome 414 

reporting comprehensiveness may differ in journals that do not endorse reporting guidelines. 415 

 416 

Conclusion  417 

Reporting of primary outcomes in neonatal trials often lacks key information needed for 418 

interpreting results, knowledge synthesis, and evidence-informed decision-making in 419 

neonatology. Use of existing outcome reporting guidelines such as CONSORT 2010 and 420 

CONSORT-Outcomes 2022 by trialists, journals, and peer reviewers will increase usability of 421 

neonatal research, provide more opportunities for evidence synthesis to inform decision-making 422 

at the bedside, reduce research waste, and improve child health outcomes. 423 
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Table 1. Characteristics of 36 included trials. 538 

Study sample size (Median [IQR])  456 [308 – 862]  
Publication year by papers, N=36 N (%)  
2015  7 (19)  
2016  10 (28)  
2017  8 (22)  
2018  5 (14)  
2019  6 (17)  
Continenta   
Europe  11 (30)  
Asia  5 (14)  
North America  3 (8)  
South America  1 (3)  
Australasia  1 (3)  
Otherb  15 (42)  
Collaboration Type   
Multi-Center, National  17 (47)  
Multi-Center, International  15 (42)  
Single-Center  4 (11)  
Outcome Type   
Single  13 (36)  
Composite 20 (56)  
Multiple  3 (8)  

COIN Primary Outcomesc   

Survival (including death and mortality)d  23 (64)  
General cognitive ability  12 (33)  
Chronic lung disease/Bronchopulmonary Dysplasia (BPD)e  10 (28)  
Sepsis  8 (22)  
General gross motor ability  6 (17)  
Necrotizing enterocolitis (NEC)  5 (14)  
Hearing impairment/deafness  4 (11)  
Visual impairment/blindness  3 (8)  
Brain injury on imaging  2 (6)  
Retinopathy of prematurity (ROP)d  2 (6)  
Quality of life (QOL)  0 (0)  
Adverse events  0 (0)  

Availability of supplementary material  
Supplementary material available 23 (56) 
Supplementary material not available 16 (44) 
Abbreviations: Interquartile Range (IQR); Bronchopulmonary Dysplasia (BPD); Necrotizing enterocolitis (NEC); Retinopathy of prematurity (ROP); 539 
Quality of Life (QOL); Core Outcomes in Neonatology (COIN); a North America (Canada, United States); Europe (Germany, UK, Netherlands, France, 540 
Ireland, Switzerland); Asia (India, Pakistan, China, Japan); South America (Colombia); Australasia (Australia); b Breakdown of Other (n=15, 42%) is as 541 
follows: United States/Taiwan (n=1); United States/Canada (n=2); Belgium/Czech Republic/Finland/France/Germany/Israel/Italy/Netherlands (n=1); 542 
Australia/UK (n=1); Australia/New Zealand/Canada/France/Northern Ireland/Pakistan/United States (n=1); Canada/Australia/UK (n=1); 543 
Canada/Australia/UK/Sweden (n=1); Australia/Malaysia/Qatar (n=2); UK/Ireland/Netherlands/England (n=1); Netherlands/ Belgium (n=1); United 544 
States/Australia/Netherlands/Canada/Germany/Italy/Austria/South Korea/Singapore (n=1); Netherlands/ Switzerland/Canada/Czech Republic (n=1); 545 
Australia/Italy/United States/UK/Canada/Netherlands/New Zealand (n=1); c Some papers had more than one COIN Primary Outcome. Specific 546 
categorizations are shown in Supplementary Table 1; d The COIN outcome of survival has been expanded to include death and mortality to reflect the 547 
outcome measured in the trial. e Preterm only   548 
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Table 2. Descriptive characteristics of raters.  549 

 Raters  
N (%)  

Total number of raters  39 (100)  
Rolea   
Neonatologist  28 (72)  
Systematic review/meta-analysis author  27 (69)  
Trial report author  14 (48)  
Trial protocol author  11 (28)  
Journal editor  7 (18)  
Research ethics committee member that reviews trial protocols  6 (15)  
Epidemiologist  4 (10)  
Biostatistician  2 (5)  
Reporting guideline developer  2 (5)  
Other  1 (3)  
Country of workplace   
North America  13 (33)  
Australasia  10 (26)  
Europe  7 (18)  
Asia  8 (21)  
Middle East  1 (3)  
Career Stage   
Early career researcher  9 (23)  
Mid-career researcher  15 (38)  
Senior career researcher  7 (18)  
Other (e.g., Project Manager; PhD student)  7 (18)  
Level of Educationa   
MD  13 (33)  
MD/PhD  11 (28)  
Master’s Degree  11 (28)  
PhD  8 (21)  
Bachelor’s Degree  7 (18)  
a Raters were allowed to indicate more than one role, and as such percentages do not sum to 100%.  550 
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Table 3. Frequency of primary outcome reporting for CONSORT 2010 items in 36 neonatal trial reports.  

Item 
#  

Description of reporting item  Fully 
reported 
N (%)  

Unreported 
N (%)  

Partially  
Reported 
N (%)  

N/Aa  
N [Db]  

Trial setting      
4b(i)c  Setting(s) where the [primary outcome] data were collected  34 (94)  2 (6)  0 (0)  0 [36]  

4b(ii)c  Location(s) where the [primary outcome] data were collected  33 (91)  3 (9)  0 (0)  0 [36]  

Trial primary outcomes      
6a  Completely defined pre-specified primary outcome measures, including how and when they were 

assessed  
35 (97)  1 (3)  0 (0)  0 [36]  

6bd  Any changes to trial outcomes after the trial commenced, with reasonse  11 (31)  25 (69)  0 (0)  0 [36]  

Blinding      
11ad  If done, who was blinded after assignment to interventions (for example, participants, care providers, 

those assessing outcomes) and how  
19 (66)  2 (7)  8 (27)  7 [29]  

Statistical methods      
12a  Statistical methods used to compare groups for primary outcomes  36 (100)  0 (0)  0 (0)  0 [36]  

12b  Methods for additional analyses, such as subgroup analyses and adjusted analyses  32 (94)  2 (6)  0 (0)  2 [34]  

Trial results      
13a  For each group, the number of participants who were randomly assigned, received intended treatment, 

and were analyzed for the primary outcome  
36 (100)  0 (0)  0 (0)  0 [36]  

13b  For each group, losses and exclusions after randomization, together with reasons  33 (97)  1 (3)  0 (0)  2 [34]  

16d  For each group, number of participants (denominator) included in each analysis and whether the 
analysis was by original assigned groups  

35 (97)  0 (0)  1 (3)  0 [36]  

17ad  For each primary outcome, results for each group, and the estimated effect size and its precision (such 
as 95% confidence interval)  

34 (94)  0 (0)  2 (6)  0 [36]  

17bd  For binary outcomes, presentation of both absolute and relative effect sizes is recommended  25 (71)  2 (6)  8 (23)  1 [35]  

18c  Results of any other analyses performed, including subgroup analyses and adjusted analyses, 
distinguishing pre-specified from exploratory  

29 (83)  4 (11)  2 (6)  1 [35]  

Abbreviations: Consolidated Standards of Reporting Trials (CONSORT); Not applicable (N/A) a N/A rating was applied when the reporting item was not applicable to the primary outcome or the trial (e.g., blinding 
was not performed in the trial (11a)); b Several items do not sum to a total denominator of 36, as there were items N/A to some trial reports. The number of trial reports that the item was N/A for are excluded from the 
overall outcome reporting assessment calculations as they are not relevant to the item in consideration. The denominator for each reporting item is reflected in the brackets; c To capture good reporting for each 
component the item addresses, these items were split into subparts, and were specified for the primary outcome; d Items were considered “partially reported” when one of the item’s components was reported in the 
trial (e.g., 6b (changes AND/OR reasons reported); 11a (who was blinded AND/OR how blinding was performed); 16 (number of participants AND/OR whether analysis was by original assigned groups reported); 
17a (effect size AND/OR precision); 17b (absolute AND/OR relative effect sizes); 18 (results of other analyses AND/OR distinguishing prespecified from exploratory reported); e In situations where authors did not 
explicitly state that no changes to trial outcomes after trial commencement were made, we marked it as “not reported” as there were no changes to the trial outcomes to report.  
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Table 4. Frequency of primary outcome reporting for CONSORT-Outcomes 2022 items in 36 neonatal trial reports  

Item #  Description of reporting item  Fully 
reported  
N (%)  

Unreported  
N (%)  

Partially 
reported 
N (%)  

N/Aa  
N [Db]  

6a.1  Provide a rationale for the selection of the domain for the trial’s primary outcome  32 (89)  4 (11)  0 (0)  0 [36]  
6a.2(i)c  Describe the specific measurement variable (e.g., systolic blood pressure)  36 (100)  0 (0)  0 (0)  0 [36]  
6a.2(ii)c  Describe the specific analysis metric (e.g., change from baseline, final value, time to event)  34 (97)  1 (3)  0 (0)  1 [35]  
6a.2(iii)c  Describe the specific method of aggregation (e.g., mean, proportion)  35 (97)  1 (3)  0 (0)  0 [36]  
6a.2(iv)c  Describe the specific time point for each outcome  35 (97)  1 (3)  0 (0)  0 [36]  
6a.3  If the analysis metric for the primary outcome represents within-subject change, define and 

justify the minimal important change in individuals  
0 (0)  2 (67)  1 (33)  33 [3]  

6a.4  If the outcome data were continuous but were analyzed as categorical (method of 
aggregation), specific the cutoff values used  

8 (89)  1 (11)  0 (0)  27 [9]  

6a.5  If outcome assessments were performed at several time points after randomization, state the 
time points used for the analysis  

1 (100)  0 (0)  0 (0)  35 [1]  

6a.6  If a composite outcome, define all individual components of the composite outcome 20 (100)  0 (0)  0 (0)  16 [20]  
6a.7  Identify any outcomes that were not pre-specified in a trial registry or protocole  9 (25)  27 (75)  0 (0)  0 [36]  
6a.8(i)c  Provide a description of study instruments used to assess the outcome (e.g., questionnaires, 

laboratory tests)  
30 (97)  1 (3)  0 (0)  5 [31]  

6a.8(ii)c,d  Provide a description of the study instrument’s reliability in a population similar to the study 
sample  

5 (17)  23 (77)  2 (6)  6 [30]  

6a.8(iii)c,d  Provide a description of the study instrument’s validity in a population similar to the study 
sample  

3 (10)  25 (83)  2 (6)  6 [30]  

6a.8(iv)c,d  Provide a description of the study instrument’s responsiveness in a population similar to the 
study sample  

0 (0)  0 (0)  0 (0)  36 [0]  

6a.9(i)c  Describe who assessed the outcome (e.g., nurse, parent)  20 (56)  15 (41)  1 (3)  0 [36]  
6a.9(ii)c  Describe any qualifications or trial-specific training necessary to administer the study 

instruments to assess the outcome  
14 (40)  21 (60)  0 (0)  1 [35]  

6a.10d  Describe any processes used to promote outcome data quality during data collection (e.g., 
co-primary outcomes, same outcome assessed at multiple time points, or subgroup analyses 
of one outcome)  

13 (37)  19 (54)  3 (9)  1 [35]  

Sample size      
7a.1d  Define and justify the target difference between treatment groups (e.g., the minimal 

important difference)  
10 (28)  18 (50)  8 (22)  0 [36]  

Statistical methods      
12a.1  Describe any methods used to account for multiplicity in the analysis or interpretation of the 

primary and secondary outcomes (e.g., coprimary outcomes, same outcome assessed at 
multiple time points, or subgroup analyses of one outcome)  

11 (42)  15 (58)  0 (0)  10 [26]  

12a.2d  State and justify any criteria for excluding any outcome data from the analysis and 35 (97)  1 (3)  0 (0)  0 [36]  
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Item #  Description of reporting item  Fully 
reported  
N (%)  

Unreported  
N (%)  

Partially 
reported 
N (%)  

N/Aa  
N [Db]  

reporting, or report that no outcome data were excluded  
12a.3(i)c  Describe methods to assess patterns of missingness (e.g., missing not at random)  7 (24)  22 (76)  0 (0)  7 [29]  
12a.3(ii)c  Describe methods on handling missing outcome items or entire assessments (e.g., multiple 

imputation)  
19 (66)  10 (34)  0 (0)  7 [29]  

12a.4  Provide definition of outcome analysis population relating to protocol nonadherence (e.g.,  
as a randomized analysis)  

31 (86)  5 (14)  0 (0)  0 [36]  

Results and justification       
17a.1  Include results for all prespecified outcome analyses or state where results can be found if 

not in this report  
34 (94)  2 (6)  0 (0)  0 [36]  

18.1  If there were any analyses that were not prespecified, explain why they were performed  15 (79)  4 (21)  0 (0)  17 [19]  
Abbreviations: Consolidated Standards of Reporting Trials (CONSORT); Not applicable (N/A)  
a N/A rating was applied when the reporting item was not applicable to the primary outcome or the trial (e.g., study instrument reliability (6a.7(ii)) is not applicable to the primary outcome of mortality; outcome 
assessed may not be continuous (6a.2(i)) or measured only once (6a.2(ii), 6a.7(iv)); and also when the item was not relevant to the trial (e.g., no missing data (12a.3(i), 12a.3(ii)), or no non-prespecified analyses were 
reported (18.1)). b Several items do not sum to a total denominator of 36, as there were items N/A to some reports. The number of reports that the item was N/A for are excluded from the overall outcome reporting 
assessment calculations as they are not relevant to the item in consideration. The denominator for each reporting item is reflected in the brackets. c To capture good reporting for each component the item addresses, 
these items were split into subparts, and were specified for the primary outcome. d Items were considered “partially reported” when one of the item’s components was reported in the trial (e.g., 6a.5 (defined AND/OR 
justified minimal important change); 6a.7(ii)/6a.7(iii)/6a.7(iv) (described the reliability/validity/responsiveness of study instruments AND/OR in a population representative of the study population); 6a.9 (described 
both processes during AND/OR after data collection); 7a.1 (defined AND/OR justified the minimal important difference); 12a.2 (stated AND/OR justified criteria to exclude data, OR demonstrated that no outcome 
data were excluded). e In situations where authors did not explicitly state that no changes to trial outcomes after trial commencement were made, we marked it as “not reported” as there were no changes to the trial 
outcomes to report. 



Figure 1. PRISMA 20201 information flow: searches of databases, registers, and other sources. 

1PRISMA: Preferred Reporting Items for Systematic Review and Meta-Analyses (Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline 
for reporting systematic reviews. BMJ. Mar 29 2021;372:n71. doi:10.1136/bmj.n71) 

 



Figure 2. Outcome reporting comprehensiveness in 36 neonatal trials as rated by 39 neonatal systematic reviews’ authors. 

 

a For each article, percentages are calculated by excluding the number of “not applicable” items from the denominator of 38 reporting items 
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