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Aim: Accurate and detailed reporting of nonpharmacological interventions such as positive airway
pressure (PAP) therapy is essential for reproducibility, yet previous research shows frequent reporting
deficiencies. Due to the complexity of PAP therapy, we evaluated the quality of PAP intervention reporting
in ClinicalTrials.gov and publications, and assessed consistency between them. Materials & methods:
ClinicalTrials.gov was searched on 16 May 2023, for adult obstructive sleep apnea trials involving PAP
therapy. Trials were evaluated for registration completeness (21 WHO Trial Registration DataSet items)
and intervention reporting (adapted 12-item Template for Intervention Description and Replication
checklist). Publications identified on 3 September 2025, following a 2-year publication period, were
compared with registered data for participant characteristics, outcomes and intervention reporting.
Results: Among 299 included trials, 178 corresponding publications were identified. Reporting of PAP
therapy was frequently incomplete in registry and publications, with key procedural details — such as mask
fitting, device acclimatization and adherence strategies — missing in the majority of records. Substantial
discrepancies were also found between the registered and published data. Sample size calculation
was reported in 56.1% of publications but in none of the trial registrations, with participant numbers
differing in 29.3% of articles. Inconsistencies were most common for secondary outcomes (43.3%), while
primary outcomes differed from those registered in 24.2% of publications. Conclusion: Incomplete and
inconsistent reporting of PAP therapy across registry and corresponding publications may be compatible
with selective reporting. Rather than pointing to individual misconduct, these discrepancies indicate that
key information on protocol changes, outcomes and adherence is fragmented across sources, limiting
the ability of clinicians and researchers to appraise trial findings in full. Strengthening adherence to
trial registration requirements and structured intervention-reporting frameworks is therefore essential
to improve transparency and reinforce confidence in the evidence base for obstructive sleep apnea
management.

Plain language summary: How well are positive airway pressure therapy trials reported in clinical
registries & published articles?

What is this article about? Positive airway pressure (PAP) therapy is the main treatment for obstructive
sleep apnea, a common condition in which breathing repeatedly stops during sleep. For patients and
doctors to trust and replicate clinical trials, every detail of how the treatment was applied must be clearly
reported. We investigated how well PAP therapy trials describe their methods in the ClinicalTrials.gov
registry and in published journal articles, and whether these two sources match each other.

What were the results? Reporting of key practical details, such as how the PAP mask was fitted, how
patients were introduced to the device, and what strategies were used to help patients stick with
treatment, was missing in the majority of both registry records and published articles. Participant numbers
differed in nearly a third of articles, and defined study outcomes changed between registration and &
publication in up to 43% of cases. %aBecarls
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What do the results mean? Incomplete and inconsistent reporting of PAP therapy trials makes it difficult
for researchers, clinicians and patients to judge whether trial results are reliable or to reproduce
the treatments tested. Journals, editors and researchers should require strict adherence to reporting
guidelines (such as the TIDieR checklist) and ensure that what is registered matches what is ultimately
published, in order to improve the quality and trustworthiness of sleep apnea research.

Shareable abstract: Positive airway pressure therapy trials show critical reporting gaps and inconsistencies
between registries and publications. Key procedural details are often missing, undermining reproducibility
in #SleepApnea research. Better adherence to #TIDieR standards is urgently needed. #OSA #ClinicalTrials

First draft submitted: 16 March 2026; Accepted for publication: 23 June 2026; Published online:
23 July 2026

Keywords: intervention e obstructive sleep apnea e positive airway pressure therapy e reporting e TIDieR checklist

Obstructive sleep apnea (OSA) is a prevalent sleep-related breathing disorder characterized by repetitive episodes
of upper airway obstruction during sleep, leading to intermittent pauses or reductions in airflow [1,2]. According
to the recent worldwide estimates, approximately one billion individuals are affected by OSA (3], with the disease
increasing the risk of cardiovascular (CV) events and stroke [4-6].

DPositive airway pressure (PAP) therapy remains the cornerstone of treatment for patients with moderate and
severe OSA, as it improves upper airway patency and airflow to the lungs [7]. Consistent use of PAP therapy reduces
drowsiness, enhances sleep quality and decreases CV risk (8,9]. However, despite its proven therapeutic benefit, long-
term adherence to PAP therapy remains unsatisfactory [10]. As adherence is influenced by patient-related factors,
individual motivation, titration approaches, device characteristics and potential adverse effects [11,12], clinical trials
evaluating such interventions should provide detailed and transparent descriptions of these factors.

Clear and comprehensive reporting of medical interventions is essential for reproducibility and valid interpre-
tation of trial outcomes [13]. Yet, reviews have shown that complex, nonpharmacological interventions are often
under-reported, with key details on materials, providers and procedures frequently missing [13,14]. Building on work
by Glasziou ez al. and Hoffmann ez a/., methodological audits have shown that fewer than half of randomized trials
provide sufficient information on who delivered the intervention, how it was delivered and in what setting, thereby
limiting replication and clinical use (13,14]. To address these gaps, Hoffmann ez a/. introduced the 12-item Template
for Intervention Description and Replication (TIDieR) checklist in 2014 [15] as an extension of CONSORT [1¢]
and SPIRIT [17] to structure intervention descriptions.

However, recent TIDieR-based evaluations across cardiology, addiction medicine, nursing and invasive cardiology
show that trials typically report only about one-half to three-quarters of the 12 checklist items, with recurrent gaps
in provider expertise, setting, tailoring, modifications and adherence [18-21]. Similar findings in dental medicine,
including our TIDieR-based analysis of nonsurgical periodontal therapy trials, indicate that key procedural elements
often remain incompletely reported in both trial registries and corresponding publications [22].

Given the influence of publication bias [23] and the variability of information available within trial registries [24-
26], these findings underscore the need for consistent, detailed reporting across both registry records and scientific
articles. Building on this rationale, our study aimed to assess the completeness of PAP interventions described
in ClinicalTrials.gov records and related journal publications, and to examine the congruence between these two
sources.

Materials & methods

Sample & inclusion criteria

This observational study included clinical trials from ClinicalTrials.gov, retrieved on 16 May 2023, using the
advanced search terms ‘obstructive sleep apnea’, which in ClinicalTrials.gov indexing captures both ‘apnea’ and
‘apnoea’ and ‘positive airway pressure therapy’ (PAP). We deliberately did not use CPAP, APAP or BiPAP as
standalone search terms, because these acronyms are used inconsistently and refer to devices with different pressure
algorithms and titration strategies, which would have introduced unnecessary heterogeneity. By anchoring the search
in the overarching construct of ‘positive airway pressure’ (PAP), we captured the full spectrum of PAP-based OSA
therapies while retaining a conceptually coherent intervention category for assessing reporting quality. Trials met
criteria if they had a ClinicalTrials.gov registration number National Clinical Trial (NCT) number, were registered
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on or before 16 May 2023, had a recruitment status of active, not recruiting; terminated; completed; or withdrawn,
included adults (18-64 years) and/or older adults (>65 years), and included both ‘obstructive sleep apnea/apnoea’
and ‘positive airway pressure therapy/PAP’ in the Descriptive Information section (Brief Title, Official Title, Brief
Summary or Intervention fields) of the ClinicalTrials.gov Tabular View.

Data extraction

To assess registration completeness, data were collected for 21 of 24 elements defined by the World Health
Organization Trial Registration DataSet (WHO TRDS) 27): trial ID, first registration date, NCT number, source(s)
of monetary or material support, primary and secondary sponsors, public title, scientific title, countries where trial
was conducted, health condition(s) studied, intervention(s), inclusion criteria, study type, date of first enrolment,
sample size, recruitment status, primary outcome, key secondary outcomes, date of study completion, summary
results and individual participant data sharing statement. We excluded three items from the WHO TRDS that are
primarily administrative or ethics-oriented — Contact for Public Queries (item 7), Contact for Scientific Queries
(item 8) and Ethics Review (item 21). These fields do not provide substantive information about trial design,
outcomes or the content of the PAP intervention, and therefore do not inform our main objectives of evaluating
registration completeness and the quality of PAP intervention reporting. For this reason, they were not extracted
in our analysis.

The completeness of PAP intervention descriptions was assessed using an adapted 12-item TIDieR checklist [15],
with a detailed comparison between the original items and our interpretation provided in Supplementary Table 1.
All original TIDieR items were retained, but several were operationalized into PAP-specific subitems to capture
key procedural elements relevant to PAP therapy. For example, within the ‘what (materials)’ item we separately
recorded the type of device and manufacturer, whereas the ‘what (procedures)” item included instructions regarding
PAP device use, mask fitting and acclimatization. For multicomponent TIDieR items, we assessed and reported
completeness for each subitem separately, rather than generating a single overall score. For both single-component
items and each subitem of multicomponent items, completeness of reporting was categorized as ‘provided’ or
‘not provided’, depending on whether the required information was clearly and explicitly described or no relevant
information was reported. Intermediate cases were further classified as ‘partially described” when only some of the
required information was reported, and as ‘unclear data provided’ when text was present but did not clearly meet
criteria for either ‘provided’ or ‘not provided” and contained unanticipated information that did not align with our
predefined coding categories.

To refine the extraction protocol for the adapted TIDieR checklist, we first applied the form to a randomly
selected 10% subset of trials. Discrepancies identified in this pilot subset were discussed and resolved by consensus
among the investigators, and the finalized protocol was then applied to all remaining trials. Two reviewers (PS, MR)
independently extracted data for all trials, with senior sleep medicine specialists (RP and ZD) verifying the final
dataset. Data were primarily sourced from the Descriptive Information section. Items 10 and 12, were collected
from the Study Results tab in September 2025, after study completion and extraction of other data.

A search for corresponding publications was performed on 3 September 2025, using PubMed/MEDLINE and
Scopus. The corresponding publications were searched approximately 2 years after the latest registered trial to
ensure sufficient time for study completion and dissemination. Search terms included NCT number, names of
responsible parties, collaborators and investigators listed in the Administrative Information section and brief and
official titles from ClinicalTrials.gov Tabular View tab [28]. Non-English articles were excluded.

For trials with multiple publications, we extracted participants’ characteristics and outcomes only from the first
published article. This aligns with CONSORT guidance, which recommends full reporting in the primary report
to ensure consistency and minimize bias from selective or exploratory analyses [16]. In contrast, for the TIDieR
assessment, we used information from all available publications, as intervention details are often spread across
primary articles, protocols, supplementary materials and secondary reports. This ensures we capture intervention
descriptions comprehensively.

Data analysis

The data were presented as frequencies and medians with 95% Cls. Descriptive analysis was performed using
MedCalc version 17.9.4 (MedCalc Software, Ostend, Belgium).

Research Article
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Trials retrieved from ClinicalTrials.gov
on 16 May 2023 (n = 365)

Excluded trials:
e PAP devices were not used (n = 46)
e Participants under the age of 18 (n = 12)

e Obstructive sleep apnea is not analyzed (n = 8)

ClinicalTrials.gov trials selected for
analysis (n = 299)

Figure 1. Flow-chart of the search and selection of eligible clinical trials for analysis.
PAP: Positive airway pressure.

Results

Characteristics of trials registered in ClinicalTrials.gov

Among 365 trials initially identified in ClinicalTrials.gov, 66 (18.1%) were excluded (Figure 1) because they did
not use PAP devices (69.7%), included participants <18 years (18.2%), used PAP but investigated a different
intervention (7.6%) or focused on central sleep apnea (4.5%).

Of the remaining 299 included trials, the majority (83.6%) were marked as completed, although the study
phase was reported in only about one-fifth of them (23.2%, Table 1). Almost a third of all registered trials (29.4%)
had posted their findings in the ClinicalTrials.gov results database until September 2025. Most registered trials
were randomized (74.2%), with parallel model (60.9%), and including both genders (92.3%). Only 16 registered
trials (5.4%) agreed to share individual participant data (Table 2). In 44.5% of trials, participants had additional
comorbid conditions registered alongside OSA, most commonly CV diseases (17.7%). Universities were the most
frequent trial sponsors (48.5%), and most trials were conducted in the USA (34.4%, Supplementary Table 2).

Identified matching publications reporting trials on PAP therapy

Among the 299 registered trials, 191 (63.9%) yielded at least one corresponding publication, resulting in a total of
241 articles (median 1 article per trial, 95% CI: 1.0-1.0; range 1-9, Figure 2). Of the remaining 108 trials without
any identified publication, 81 (75.0%) were completed, 14 (13.0%) terminated, 11 (10.2%) withdrawn and 2
(1.9%) had an active, not recruiting status registered. We excluded 38 articles (15.8%) that did not involve PAP
therapy as their intervention, 18 (7.5%) that lacked full text or Supplementary Material, and 7 (2.9%) that cited
previously published Materials and Methods. Among 18 trials with 39 publications (median 2, 95% CI: 2-2, range
2-3), analyses were restricted to the first published report to avoid duplication of participant data and outcome
measures.

Quality of description of PAP therapy in ClinicalTrials.gov & publications

Across both trial registries and published articles, core intervention descriptors — namely the intervention name
(99.0% vs 100.0%), rationale (93.0% vs 96.1%), PAP device type (93.0% vs 96.1%), setting (82.3% vs 79.2%)
and duration (72.2% vs 98.3%, Table 3) — were generally well reported. In contrast, specific technical and
implementation details were documented in less than 50% of trials in either source, with consistently lower
reporting in ClinicalTrials.gov than publication: PAP education (13.7% vs 44.4%), mask fitting (8.4% vs 38.2%),
acclimatization (4.7% vs 16.3%), provider expertise (7.4% vs 36.0%) and planned adherence assessment (12.7%
vs 40.4%). Apart from the investigation center, which was slightly more frequently reported in registries (82.3%
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Table 1. Characteristics of 299 trials on positive airway pressure therapy registered in ClinicalTrials.gov.
Trials, n (%)

Research characteristics
Status

Active, not recruiting
Completed
Terminated
Withdrawn

Phases

Early Phase |

Phase |

Phase 1/11

Phase Il

Phase Il/1ll

Phase Ill

Phase IV

Stated ‘Not applicable’
No data

Allocations
Randomized
Nonrandomized
Stated ‘Not applicable’
No data
Interventional model
Single group
Crossover

Parallel

Factorial

No data

Masking

‘None’

‘Blind'f

No data

Primary purpose
Diagnostic
Supportive care
Prevention
Treatment

Health Services Research
Basic science
Screening

‘Other’

No data

11(3.7)
250 (83.6)
27 (9.0)
11 (3.7)

2(0.7)
5(1.7)
3(1.0)
13(4.3)
3(1.0)

10 (3.3)
22 (7.4)
240 (80.3)
1(0.3)

222 (74.2)
21(7.0)
54 (18.1)
2(0.7)

61(20.4)
51(17.1)
182 (60.9)
4(1.3)
1(0.3)

159 (53.2)
139 (46.5)
1(0.3)

9(3.0)

12 (4.0)

9 (3.0)
234 (78.3)
9 (3.0)
8(2.7)
1(0.3)
113.7)

6 (2.0)

T Among blinded trials, 70 (50.4%) were single-blind, 36 (25.9%) double-blind, 17 (12.2%) quadruple-blind and 16 (11.5%) triple-blind.

PAP: Positive airway pressure.

vs 79.2%), most remaining TIDieR items were either inconsistently reported or insufficiently detailed across both

sources. Regarding the performance of PAP titration, across 120 registered trials and 134 published articles auto-
titrating devices alone were used in 44.2% versus 40.3%, manual titration in 27.5% versus 45.5%, combined
approaches in 9.2% versus 10.4%, and prior PAP use with data copied from the device in 19.2% versus 3.7% of

studies, respectively.

10.57264/cer-2026-0058



Research Article

Stazi¢ Kundi¢, Gujinovi¢, Pecoti¢, Dogas, Marusi¢ & Rogulji¢

Table 2. Participants’ characteristics in 299 trials on positive airway pressure therapy from ClinicalTri-

als.gov.

Participants’ characteristics Trials, n (%)
Gender

Male 13 (4.3)
Female 10 (3.3)
Both 276 (92.3)
Minimum age

Provided (median 18, 95% 18.0-18.0, range 18-70) 299 (100)
Maximum age

Provided (median 75, 95% Cl 70.0-75.0, range 40-100) 168 (56.2)
‘Not defined’ 131 (43.8)
Enrollment

Provided (median 53.5, 95% Cl 50.0-60.0, range 0-1873) 296 (99.0)
No data 3(1.0)
Conditions

Only OSA 166 (55.5)
OSA + cardiovascular disease 53(17.7)
OSA + metabolic disease 24 (8.0)
OSA + neurological disease 16 (5.4)
OSA + obesity 13 (4.3)
OSA + respiratory disease 7 (2.3)
OSA + pregnancy 4(1.3)
OSA —+ renal disease 3(1.0)
OSA + reproductive disease 3(1.0)
OSA + overlap syndrome 3(1.0)
OSA + gastrointestinal disease 2(0.7)
OSA + glaucoma 2(0.7)
OSA + othert 3(1.0)
IPD sharing statement

"Yes' 16 (5.4)
‘No’ 64 (21.4)
‘Undecided’ 12 (4.0)
Not provided 207 (69.2)

T Along with obstructive sleep apnea, three trials had a condition other than previously stated: fibromyalgia, post-traumatic stress disorder and anxiety and
depression.
IPD: Individual participant data; OSA: Obstructive sleep apnea.

Guideline citation was rare overall, with only occasional reference to The American Academy of Sleep Medicine
(AASM) [29] (1.3% in registries; 3.9% in articles) and minimal mention of the American Thoracic Society (ATS)
guidance (30] (0.6% in articles).

Deviations from the prespecified intervention were infrequently but systematically reported (two registered trials;
three published articles, Table 3). One trial (NCT03999944) reported a shorter intervention duration than planned,
while another (NCT04221009) described modifications in intervention delivery attributable to the COVID-19
pandemic. In the corresponding publications, COVID-19-related constraints were additionally noted as affecting
follow-up schedules, and further deviations reflected participant-driven changes, including reduced frequency of
telephone contacts on request, crossover to an alternative intervention due to CPAP intolerance, or modification
prompted by an intercurrent medical condition.

Comparison of registered & published data

In general, almost half of registered trials (41.1%) did not provide study results in the registry, although they were
published in the article. Further analysis showed that of 157 publications, more than half (56.1%, Table 4) reported
sample size calculations only in the article. Additionally, reported participant ages differed across sources, with
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Publications retrieved from
PubMed/MEDLINE and Scopus
on 3 Sep 2025 (n = 241 for 191 trials)

Excluded publications:
e PAP devices were not used (n = 38)

o Full text or supplementry material
not available (n = 18)

e Publications cited previously (n = 7)

Publications selected for
TIDieR analysis (n = 178 for 157 trials)

Excluded publications:

" Non-primary publication (n = 21)

Figure 2. Flow-chart of the search Publications selected for
and selection of eligible publications analysis of participants’ characteristics and outcome

for analysis. measure (n = 157 for 157 trials)
PAP: Positive airway pressure.

discrepancies in the minimum (36.9%) and maximum (30.6%) values. Across discrepant trials, lower minimum
age values were more frequently reported in the articles than in the registry, whereas differences in maximum age
showed a less pronounced pattern. In contrast, gender and condition were consistent in most cases (98.1% and
99.4%). However, primary outcome measures diverged in 24.2% of articles, most often due to differing outcome
definitions of what constituted primary outcomes (n = 14/38). Notably, secondary outcomes showed even greater
variability, with discrepancies in 43.3% of trials — typically because fewer secondary outcomes, defined differently
from those originally registered, were reported (n = 34/68). Finally, 36 articles (22.9%) did not clearly define both
primary and secondary outcomes, while 21 (13.4%) lacked a clear definition of secondary outcomes only.

Discussion
The findings of this study indicate that reporting PAP therapy as an intervention remains suboptimal in both clinical
trial registries and published articles, although published articles generally provide more complete descriptions across
TIDieR items. Discrepancies were most evident in participant characteristics, including age and sample size, as
well as in primary and secondary outcome reporting. Taken together, these deficiencies have important practical
implications. Incomplete descriptions of PAP interventions limit reproducibility, hinder the translation of research
protocols into routine clinical practice, and introduce uncertainty into systematic reviews and meta-analyses, where
heterogeneity in insufficiently documented intervention components may obscure true treatment effects.
Discrepancies in age reporting between trial registries and published articles showed a partially consistent
directional pattern. Lower minimum age thresholds were more frequently reported in articles compared with
registry entries, which may suggest post hoc broadening of eligibility criteria during trial conduct, potentially driven
by recruitment challenges or protocol amendments not consistently updated in the registry. In contrast, higher age
thresholds in articles were less common, indicating that restrictive modifications were less frequent. Importantly, a
substantial proportion of trials lacked clearly defined age criteria in one of the sources — more often in the published
articles — pointing to incomplete reporting rather than true discrepancies. Overall, these findings likely reflect a
combination of selective reporting, delayed registry updates, and editorial constraints, raising concerns about the
transparency and reproducibility of eligibility criteria across sources.

Research Article
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Table 3. The quality of reporting of TIDieR items in 299 ClinicalTrials.gov positive airway pressure trials

and 178 matching articles.

TIDieR item Intervention description component Trials, n (%) Articles, n (%)
1. Brief name Provided 296 (99.0) 178 (100.0)
Not provided 3(1.0) 0(0)
2. Why Provided 278 (93.0) 171 (96.1)
Not provided 21(7.0) 7 (3.9)
3. What (materials) Type of PAP device:
Provided 278 (93.0) 171 (96.1)
Not provided 21(7.0) 7 (3.9)
Manufacturer of device:
Provided 72 (24.1) 124 (69.7)
Partially described® 26 (8.7) 4(2.2)
Not provided 201 (67.2) 50 (28.1)
4. What (procedures) PAP education/instructions:
Provided 41 (13.7) 79 (44.4)
Unclear data provided® 3(1.0) 0 (0)
Not applicable$ 24 (8.0) 12 (6.7)
Not provided 231(77.3) 87 (48.9)
Mask fitting:
Provided 25(8.4) 68 (38.2)
Unclear data provided 1 3(1.0) 1(0.6)
Not applicable$ 11(3.7) 12 (6.7)
Not provided 260 (87.0) 97 (54.5)
Acclimatization:
Provided 14 (4.7) 29 (16.3)
Unclear data provided* 7 (2.3) 9(5.1)
Not applicable$ 14 (4.7) 12 (6.7)
Not provided 264 (88.3) 128 (71.9)
5. Who provided Provided 22 (7.4) 64 (36.0)
Unclear data providedt 13 (4.3) 34 (19.1)
Not provided 264 (88.3) 80 (44.9)
6. How Provided*# 36 (12.0) 101 (56.7)
Partially describedSS 45 (15.1) 35(19.7)
Not provided 218 (73.0) 42 (23.6)
7. Where Recruitment or investigation center noted 246 (82.3) 141 (79.2)
Unclear data¥1 38 (12.7) 28 (15.7)
Not provided 15 (5.0) 9 (5.1)
8. When and how much Provided 216 (72.2) 175 (98.3)

TOnly the name of used application, mask manufacturer or only one of several device manufacturers was provided.

£Two trials (0.7%) used only terms such as ‘standard clinical practice’ or ‘usual procedure’ (NCT02886156, NCT03277963); one (0.3%) cited its own study
(NCT01335087).

SParticipants already using their own PAP devices or mask.

TUsed terms such as ‘standard clinical practice’, ‘standard clinical management’, or ‘usual procedure’.

#Used terms such as “early intervention for PAP problems if needed’, ‘device adjustments’, ‘standard clinical practice’, ‘standard clinical management’, ‘pressure
modified as needed’, ‘usual procedure’ and ‘make any adjustments to the CPAP’, ‘appointment if discomfort or leak issues are significant’, *,,small adjustments to
PAP’, ‘standard techniques’, ‘desensitization’, ‘device adjustments’, ‘troubleshooting and optimizing utilization’, and ‘make any adjustments to the CPAP".

1 Providers expertise unclearly defined; used terms such as ‘trained professionals’, ‘study staff’, ‘experimented professional’, ‘investigators’, ‘physician’, ‘project
staff’, ‘healthcare provider’, ‘care providers’, ‘therapist’, ‘clinician’, ‘assistant’, ‘researcher’ and ‘technician’.

* Adequate device-use time was determined by symptom assessment, PAP log data, or polygraphy.

S5Trials: 20 (6.7%) used PAP for one night (with/without polysomnography), 13 (4.3%) mentioned only “follow-up”, and 12 (4.3%) reported only device mon-
itoring. Publications: 16 (9.0%) mentioned only “follow-up”, 11 (6.2%) only device monitoring, 7 (3.9%) one-night PAP use, and one (0.6%) self-reported PAP
adherence.

19 Trials used only setting terms as 'home’, ‘home environment’, ‘laboratory’ and ‘lab’, while articles provided only ethics committee or fundings.

#*Used multiple PAP devices without specifying titration for all.

11 Tested different pressure settings or used phrases such as ‘standard care process’, ‘standard clinical practice’, or ‘standard clinical management’.

1 Trials with no results posted and articles describing only study protocol.

858Trials with no results posted or with lost data; publications described only the protocol.

TIDieR: Template for intervention description and replication; PAP: Positive airway pressure.
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Table 3. The quality of reporting of TIDieR items in 299 ClinicalTrials.gov positive airway pressure trials

Research Article

and 178 matching articles (cont.).

TIDieR item Intervention description component Trials, n (%) Articles, n (%)
Not provided 83 (27.8) 3(1.7)

9. Tailoring Provided 120 (40.1) 150 (84.3)
Partially described** 14 (4.7) 6(3.4)
Unclear datafff 7(2.3) 1(0.6)
Not provided 158 (52.8) 21(11.8)

10. Modifications Provided 2(0.7) 3(1.7)
No modifications made 90 (30.1) 162 (91.0)
Not applicablet*f 207 (69.2) 13 (7.3)

11. How well (planned) Provided 38(12.7) 72 (40.4)
Not provided 261 (87.3) 106 (59.6)

12. How well (actual) Provided 90 (30.1) 165 (92.7)
Not applicableSss 209 (69.9) 13(7.3)

TOnly the name of used application, mask manufacturer or only one of several device manufacturers was provided.

#Two trials (0.7%) used only terms such as ‘standard clinical practice’ or ‘usual procedure’ (NCT02886156, NCT03277963); one (0.3%) cited its own study
(NCT01335087).

SParticipants already using their own PAP devices or mask.

Y Used terms such as ‘standard clinical practice’, ‘standard clinical management’, or ‘usual procedure’.

#Used terms such as “early intervention for PAP problems if needed’, ‘device adjustments’, ‘standard clinical practice’, ‘standard clinical management’, ‘pressure
modified as needed’, ‘usual procedure’ and ‘make any adjustments to the CPAP’, ‘appointment if discomfort or leak issues are significant’, *,,small adjustments to
PAP’, ‘standard techniques’, ‘desensitization’, ‘device adjustments’, ‘troubleshooting and optimizing utilization’, and ‘make any adjustments to the CPAP".

1 Providers expertise unclearly defined; used terms such as ‘trained professionals’, ‘study staff’, ‘experimented professional’, ‘investigators’, ‘physician’, ‘project
staff’, ‘healthcare provider’, ‘care providers’, ‘therapist’, ‘clinician’, ‘assistant’, ‘researcher’ and ‘technician’.

 Adequate device-use time was determined by symptom assessment, PAP log data, or polygraphy.

S5Trials: 20 (6.7%) used PAP for one night (with/without polysomnography), 13 (4.3%) mentioned only “follow-up”, and 12 (4.3%) reported only device mon-
itoring. Publications: 16 (9.0%) mentioned only “follow-up”, 11 (6.2%) only device monitoring, 7 (3.9%) one-night PAP use, and one (0.6%) self-reported PAP
adherence.

19 Trials used only setting terms as ‘home’, ‘home environment’, ‘laboratory’ and ‘lab’, while articles provided only ethics committee or fundings.

#*Used multiple PAP devices without specifying titration for all.

11 Tested different pressure settings or used phrases such as ‘standard care process’, ‘standard clinical practice’, or ‘standard clinical management’.

1 Trials with no results posted and articles describing only study protocol.

§58Trials with no results posted or with lost data; publications described only the protocol.

TIDieR: Template for intervention description and replication; PAP: Positive airway pressure.

In contrast to age, discrepancies in sample size reporting did not demonstrate a directional pattern but were
predominantly unidirectional. In most cases, sample size was reported only in the published articles and was absent
from ClinicalTrials.gov, while only a single trial reported sample size in both sources. This precluded meaningful
assessment of systematic differences between sources. The observed pattern is therefore more likely attributable to
differences in reporting practices than to true inconsistencies in enrolled populations. Specifically, published articles
typically report final analyzed samples after applying exclusion criteria (e.g., incomplete data, loss to follow-up, or
post-randomization exclusions), whereas registry entries may remain incomplete or not updated to reflect the final
study population. Consequently, the absence of sample size data in registries appears to reflect incomplete reporting
rather than selective or inconsistent reporting; however, it nevertheless limits transparency and complicates direct
comparisons between trial records and corresponding publications.

Adherence to PAP therapy is impacted not only by patient factors and disease severity but also by technological
aspects, such as device type, diagnostic procedures and the application method [12,31]. This further underscores the
need to provide detailed, precise intervention descriptions in both trial registries and publications, as comprehensive
reporting may better support patient adherence, individualized treatment, and overall therapy effectiveness.

Although clinical guidelines [32] emphasize that educating the patient on the importance and correct use of PAP
therapy is a fundamental part of care, this study found that most clinical trials failed to report in both analyzed
sources whether such education was provided. Current evidence also suggests that combining individual and group
education improves both acceptance and adherence to PAP therapy (33]. Thus, these procedures should be clearly
listed and thoroughly described in registered and published trial protocols.

Given that mask intolerance is among the most frequent patient complaints leading to PAP discontinuation [34],
reporting on practical demonstration, mask placement, and acclimatization to the device itself is critical. Further-
more, studies have shown that nasal interfaces are generally better tolerated than oronasal ones and may provide a
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Table 4. Changes in the reporting of participants’ characteristics and outcome measures in 157

ClinicalTrials.gov protocols and published articles.

Study characteristics Articles with incongruence to registered data, n (%)
Participants
Enroliment’ 46 (29.3)
Sample size calculation® 88 (56.1)
Age (minimum)$ 49 (31.2)
Age (maximum) 1 48 (30.6)
Gender 3(1.9)
Condition* 2(1.3)
Outcome measures
Primary outcome measures 38 (24.2)
Different than registered 14 (8.9)
Published fewer number 13(8.3)
Published higher number 11 (7.0)
Secondary outcome measures 68 (43.3)
Different than registered 3(1.9)
Published fewer number 34 (21.7)
Published higher number 31(19.7)
Unclear data'f 57 (36.3)

TOnly one article explained why enrolled participant number was different than registered.

$0Of 157 trials, only 1 (0.6%) reported sample size in both sources, 67 (42.7%) did not have sample size reported neither in ClinicalTrials.gov nor article, 88
(56.1%) had sample size reported only in the article, while 1 (0.6%) article was a case report.

SOut of 49 noted trials: 1 (2.0%) did not have age defined in the article, 36 (73.5%) had lower and 5 (10.2%) higher age in the article, while 7 (14.3%) did not
have age defined in the registry to enable the comparison.

10out of 48 noted trials: 32 (66.7%) did not have age defined in the article, 10 (20.8%) had lower and 5 (10.4%) higher age in the article, while 1 (2.1%) did
not have age defined in the registry to enable the comparison.

#More conditions published in articles than in the registry in both cases.

T10f 57 articles, 36 (63.2%) did not clearly define both primary and secondary outcomes in published articles, and 21 (36.8%) did not clearly define secondary
outcomes only.

slightly greater reduction in disease symptoms [35]. Consequently, the device interface type and characteristics of
the should be explicitly reported. Additionally, since the first month of PAP use and its acceptance has a positive
effect on long-term adherence to therapy [36], it is equally important to specify the expertise of the person who
educates the patient and performs the demonstration and adaptation of the device.

The titration procedure of the PAP device also requires more precise reporting. Although manual titration remains
the standard according to AASM guidelines [29], automated titration has been increasingly performed due to its
lower cost, greater availability, and reduced time requirement [37). While automatic titration has shown comparable
efficacy in reducing AHI and improving sleep quality (371, the setting in which it is performed should be clearly
noted. Although the evidence suggests that home-based automated titration is as effective as that performed in a
standard laboratory manner by medical personnel (38], a recent study found that home titration may be associated
with lower adherence and higher discontinuation rates than laboratory procedures [39).

Although adherence to PAP therapy, as already stated, plays a central role in the treatment of OSA, planned
strategies to enhance or monitor adherence were rarely described in registered and published trials, which is
a concerning finding. Inadequate reporting of these strategies not only compromises treatment outcomes but
also makes it difficult to judge how faithfully interventions were implemented in practice. Recently, growing
attention has been given to telemedicine and mobile applications as tools to support adherence, enabling remote
monitoring, improving patient engagement, and reducing the number of follow-up visits [40,41]. These approaches
further illustrate why adherence-related procedures should be reported in sufficient detail to allow replication and
meaningful interpretation of trial findings. Consistent with these findings, Rapelli ez /. [42] also identified the lack
of reporting of adherence-support strategies using the TIDieR checklist, although their research focused only on
motivational interventions during PAP therapy, rather than on reporting across all components of PAP therapy, as
in this study.

Although the TIDieR checklist was, in general, introduced to improve intervention reporting [15], its adoption
in practice remains limited [43,44]. Given the multidimensional nature of intervention reporting, more rigorous,
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prospectively planned analyses using harmonized, study-level metrics will be needed to robustly identify trial-level
characteristics that influence reporting quality, rather than relying on post hoc exploratory comparisons. In our
study, only a few trials followed the established guidelines, such as those from the AASM or ATS, suggesting that
interventions were at least partially standardized. However, providing additional detail in line with the TIDieR
ensures that other researchers can accurately replicate the intervention without needing to consult the original
guidelines. Thus, encouraging journal editors and peer reviewers to require TIDieR-based reporting for PAP
interventions could improve methodological consistency and facilitate cross-study comparisons.

At the time of analysis on 3 September 2025, almost half of the registered clinical trials included in this study
had matching journal publications. However, their results were not posted on ClinicalTrials.gov registry. This likely
biased our study by excluding results reported only in publications and by overrepresenting trials with timely
reporting. Poor clinical trial reporting of results aligns with prior evidence of underreporting (45,46]. The FDAAA
requires posting trial results within 1 year after completing primary data collection. Most trial sponsors do not
comply, and trends show no improvement [47].

Discrepancies in key elements such as primary and secondary outcome between Clinical Trials.gov registered trials
and related publications raise concerns about the reliability and interpretability of intervention effects. The literature
shows that outcome reporting is often incomplete and diverges from the original trial protocols (48]. Hartung ez /.
found that the most common discrepancy is the number of reported secondary outcome measures, irregularities
also occur in primary outcome values [49]. Changing the primary outcome may overestimate intervention effects,
highlighting the need for clinicians to interpret cautiously and remain alert to potential reporting biases [50]. Since
the sample size calculation is also based on the primary outcome, it should remain transparent and unchanged and
would be unacceptable to publish research that changes the primary outcome. Journal editors should pay attention
whether changes have been made to the primary outcomes and whether the study has changed the sample size
accordingly. Despite improved access to protocols, registration quality remains insufficient, and researchers are
encouraged to identify and explain differences between reported trial data and those in published articles [s1].

Taken together, our findings highlight shortcomings not only in the extent of PAP intervention reporting, but
also in the coherence of information disseminated across registries and publications. Discrepancies in sample size,
outcomes and key procedural details may be compatible with selective reporting, but they can also arise when
protocol changes, amendments, and harms are distributed across multiple documents and platforms without being
clearly cross-referenced. Some of these reporting gaps likely reflect structural differences between Clinical Trials.gov
and journal articles. Trial registries such as ClinicalTrials.gov are designed to provide public access to key trial
information and to support trial identification through standardized, structured data fields (521, which may not
easily accommodate detailed narrative descriptions of complex nonpharmacological interventions. Journal articles
can offer richer contextual information, but they are constrained by word limits and editorial priorities. These limits
do not necessarily reduce transparency; instead, they often move detailed methodological and harms information
into Supplementary Materials, where full descriptions and datasets can accompany concise summaries in the main
text [53]. Because of these differences, neither source alone is sufficient to fully reconstruct the PAP intervention. Our
findings therefore primarily highlight gaps in transparency and alignment between registries and publications, and
support treating them as complementary parts of a single, publicly accessible trial record rather than interpreting
discrepancies as evidence of regulatory noncompliance or deliberate bias [54].

Despite the comprehensive analysis, this study has limitations that should be addressed. First, the assessment
was limited to trials registered on ClinicalTrials.gov, which may not represent the complete body of research on
PAP therapy, as trials registered in other international databases were excluded. However, with over 500,000 trials
currently listed, ClinicalTrials.gov represents the largest publicly available registry of clinical trials [55]. Second,
despite our comprehensive method of searching bibliographic databases, some publications may have been missed,
particularly those not indexed in PubMed/MEDLINE or Scopus. Third, this study analyzed only the use of PAP
devices, whereas the reporting quality of other interventions, such as oral appliances, remains to be evaluated.
However, despite their proven efficacy, oral appliances are generally recommended only for mild to moderate
OSA (56]. Fourth, our analysis focused exclusively on adults (>18 years), as PAP therapy is the primary modality
of OSA treatment in adults, but it is not the first-line option in pediatric patients [57]. Finally, the analysis focused
primarily on descriptive reporting and did not directly assess clinical effectiveness or adherence outcomes. However,
by highlighting reporting practices in PAP therapy trials, this study may indirectly improve clinical outcomes by
enhancing the quality of evidence-based interventions.
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Conclusion

This study reveals notable deficiencies in how PAP therapy interventions are reported in both trial registry and
related publications. The frequent omission of critical methodological details, combined with inconsistencies
between registered and published data, particularly regarding sample size and defined outcomes, undermines the
reproducibility and transparency of trial interventions.

These reporting gaps have important practical implications: they limit the reproducibility of PAP interventions
in future trials, impede consistent clinical implementation and standardization of PAP protocols, and introduce
avoidable uncertainty into systematic reviews and meta analyses that rely on accurate intervention descriptions.
Enhancing adherence to structured reporting frameworks, such as the TIDieR checklist, and ensuring better
alignment between registry records and published findings are therefore crucial to improving the accuracy and
credibility of future PAP therapy research. Ultimately, more complete and coherent reporting is a prerequisite for
supporting reliable clinical decision making in the management of sleep related breathing disorders.

Summary points

e Positive airway pressure (PAP) therapy is the cornerstone of treatment for obstructive sleep apnea, yet key
procedural details of PAP interventions were frequently missing from both ClinicalTrials.gov records and
corresponding publications.

e Discrepancies in sample size, participant numbers and primary and secondary outcomes between registered
records and published articles were common, complicating interpretation and replication of PAP trials.

e These inconsistencies may be compatible with selective outcome reporting, but also reflect the fragmented way
in which protocols, amendments and harms are currently distributed across registries, articles and Supplementary
Materials.

e Our findings primarily highlight gaps in transparency and coherence between registries and publications, rather
than proving bias or noncompliance in individual trials.

e Closer alignment between registry entries and journal reports, and wider uptake of structured tools such as the
TIDieR checklist and CONSORT-aligned reporting, are needed to strengthen the trustworthiness of PAP therapy
evidence in obstructive sleep apnea.
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