Supplement 1: Specialty mapping to procedural vs non-procedural categories.

	Residency Specialty
	Specialty Category

	Allergy and Immunology
	Non-procedural

	Anesthesiology
	Procedural

	Child Neurology
	Non-procedural

	Dermatology
	Procedural

	Diagnostic Radiology
	Non-procedural

	Emergency Medicine
	Procedural

	Family Medicine
	Non-procedural

	General Surgery
	Procedural

	Internal Medicine
	Non-procedural

	Internal Medicine/Pediatrics
	Non-procedural

	Interventional Radiology
	Procedural

	Medical Genetics and Genomics
	Non-procedural

	Neurodevelopmental Disabilities
	Non-procedural

	Neurological Surgery
	Procedural

	Neurology
	Non-procedural

	Obstetrics and Gynecology
	Procedural

	Ophthalmology
	Procedural

	Orthopedic Surgery
	Procedural

	Osteopathic Neuromusculoskeletal Medicine
	Procedural

	Otolaryngology
	Procedural

	Pediatrics
	Non-procedural

	Physical Medicine and Rehabilitation
	Non-procedural

	Plastic Surgery
	Procedural

	Preventive Medicine
	Non-procedural

	Psychiatry
	Non-procedural

	Radiation Oncology
	Procedural

	Surgery
	Procedural

	Thoracic Surgery
	Procedural

	Urology
	Procedural

	Vascular Surgery
	Procedural





Supplement 2: Checklist for Reporting Of Survey Studies (CROSS)
	Section/topic 
	Item
	Item description
	Reported on page #

	Title and abstract
	

	Title and abstract
	1a
	State the word “survey” along with a commonly used term in title or abstract to introduce the study’s design.
	Title page, lines 5–6 (title includes "national cross-sectional survey"). Abstract, line 11 ("cross-sectional survey study").

	
	1b
	Provide an informative summary in the abstract, covering background, objectives, methods, findings/results, interpretation/discussion, and conclusions.
	Abstract, lines 1–24 (structured: Background, Methods, Results, Conclusions).

	Introduction
	

	Background
	2
	Provide a background about the rationale of study, what has been previously done, and why this survey is needed.
	Background -- page 2, lines 1–23 (through page 3, lines 1–9).

	Purpose/aim
	3
	Identify specific purposes, aims, goals, or objectives of the study.
	Background -- page 3, lines 5–9 ("we analyzed data from a nationally representative sample of US DO Seniors to explore the students' reports of experiences they perceive as degree bias in the transition to residency…"). Abstract Background -- lines 7–9.

	Methods
	

	Study design
	4
	Specify the study design in the methods section with a commonly used term (e.g., cross-sectional or longitudinal).
	Methods -- page 4, lines 3–4 ("This cross-sectional study used a constructivist approach…"). Methodological note framing self-report design on page 3, lines 11–23.

	
	5a
	Describe the questionnaire (e.g., number of sections, number of questions, number and names of instruments used).
	Methods -- page 4, lines 13–17 (63-item bias section covering VSRs, ERAS, interviews, program communications; both quantitative and qualitative items). Reporting of survey items -- page 7, lines 7–9 (28 closed-ended and 4 open-ended items were carried into this analysis from the 63-item bias section).

	Data collection methods
	5b
	Describe all questionnaire instruments that were used in the survey to measure particular concepts. Report target population, reported validity and reliability information, scoring/classification procedure, and reference links (if any).
	Methods -- page 4, lines 6–13. No pre-existing validated instrument was used. Bias items were constructed by author M.S. and iteratively reviewed and revised by four AACOM subject-matter expert groups (osteopathic clinical faculty; residency-transition advisors; recent COM graduates; current COM students). Formal psychometric validity/reliability testing (e.g., factor analysis, Cronbach's α) was not performed and is not reported.

	
	5c
	Provide information on pretesting of the questionnaire, if performed (in the article or in an online supplement). Report the method of pretesting, number of times questionnaire was pre-tested, number and demographics of participants used for pretesting, and the level of similarity of demographics between pre-testing participants and sample population.
	Not fully reported. No independent naïve pretest with a separate group of pretesting participants meeting CROSS criteria was performed. Item development involved iterative expert review by four AACOM constituency groups (Methods -- page 4, lines 8–13), which functioned as face-validity review rather than formal pretesting.

	
	5d
	Questionnaire if possible, should be fully provided (in the article, or as appendices or as an online supplement). 
	Full survey instrument (all closed-ended and open-ended bias items analyzed here) provided as Additional file 2 (Supplement 2). Reference in Methods -- page 7, lines 9–10.

	Sample characteristics

	6a
	Describe the study population (i.e., background, locations, eligibility criteria for participant inclusion in survey, exclusion criteria).
	Target population: all US students on track to receive the DO degree in the Class of 2023 at AACOM-member Colleges of Osteopathic Medicine. Methods -- page 4, lines 18–21; Survey Administration -- page 5, lines 1–3. No exclusion criteria beyond non-graduating status.

	
	6b
	Describe the sampling techniques used (e.g., single stage or multistage sampling, simple random sampling, stratified sampling, cluster sampling, convenience sampling). Specify the locations of sample participants whenever clustered sampling was applied.
	Census of the target population -- all US DO seniors invited via their COM or centrally by AACOM. Not a probability sample. Survey Administration -- page 5, lines 1–9.

	
	6c
	Provide information on sample size, along with details of sample size calculation.
	Denominators and achieved sample reported in Results -- page 7, lines 18–20 (7,123 invited; 4,146 returned survey; 3,928 provided responses to bias items). No a priori sample size calculation was performed because the study invited the full population of Class-of-2023 US DO seniors.

	
	6d
	Describe how representative the sample is of the study population (or target population if possible), particularly for population-based surveys.
	Representativeness assessed by comparing respondent demographics against the full 2023 DO graduate population. Methods -- page 5, lines 15–20 (nonresponse analysis plan). Results -- page 8, lines 5–9 and Table 1 (page 8, line 4): distributions of sex, URM status, specialty type, and placement type. Only URM distribution differed statistically (p=0.022); URM was not associated with reported bias, so weighting was not applied.

	Survey 
administration
	7a
	Provide information on modes of questionnaire administration, including the type and number of contacts, the location where the survey was conducted (e.g., outpatient room or by use of online tools, such as SurveyMonkey). 
	Web-based survey administered through AACOM's secure Qualtrics platform. Distributed via email to all US DO seniors, either by each COM directly or centrally by AACOM at the COM's request. Survey Administration -- page 5, lines 1–6.

	
	7b
	Provide information of survey’s time frame, such as periods of recruitment, exposure, and follow-up days.
	Recruitment window: March 31, 2023 – July 16, 2023 (opened after the 2023 NRMP Match®). Results -- page 7, lines 18–19; Abstract Methods -- lines 12–13. No follow-up period (single cross-section).

	
	7c
	Provide information on the entry process:
–>For non-web-based surveys, provide approaches to minimize human error in data entry.
–>For web-based surveys, provide approaches to prevent “multiple participation” of participants.
	Web-based; multiple participation controlled by uniquely assigned survey links; students discouraged from forwarding the link; identifying information used to prevent duplicate responses. Survey Administration -- page 5, lines 4–9.

	Study preparation
	8
	Describe any preparation process before conducting the survey (e.g., interviewers’ training process, advertising the survey).
	Question set constructed after a literature review on bias in the transition to residency; iteratively reviewed by four AACOM subject-matter expert groups (Methods -- page 4, lines 6–17). Prior to distribution, each COM reviewed survey procedures and was asked to notify students of the survey's importance, request single completion, and discourage forwarding (Survey Administration -- page 5, lines 3–5).

	Ethical considerations

	9a
	Provide information on ethical approval for the survey if obtained, including informed consent, institutional review board [IRB] approval, Helsinki declaration, and good clinical practice [GCP] declaration (as appropriate).
	IRB review: Reporting of survey items -- page 7, lines 10–11 (WCG IRB, exempt under 45 CFR § 46.104(d)(2)). Declarations -- page 19, lines 20–22. Consent was implied through voluntary survey completion.

	
	9b
	Provide information about survey anonymity and confidentiality and describe what mechanisms were used to protect unauthorized access.
	Bias-section items were optional because the parent Graduating Senior Survey collects some identifying information. Uniquely assigned survey links and identifying information were used to prevent duplicate responses. Survey Administration -- page 5, lines 6–9. Data are held on AACOM's secure Qualtrics platform.

	Statistical
analysis
	10a
	Describe statistical methods and analytical approach. Report the statistical software that was used for data analysis.
	Analysis plan for closed-ended responses -- page 5, lines 21–23 through page 6, lines 1–14. Analysis plan for text/open-ended responses (LDA) -- page 6, lines 15–23 through page 7, lines 1–5. Statistical methods included descriptive statistics, chi-square tests, and logistic regression; text analysis used Latent Dirichlet Allocation (LDA) with coherence scoring plus human review. Software -- Reporting section, page 7, lines 11–14: Python 3.11 with pandas 2.1.4, statsmodels 0.14.0, NLTK, scikit-learn, and Gensim.

	
	10b
	Report any modification of variables used in the analysis, along with reference (if available).
	Variable modifications documented in Analysis plan for close-ended responses -- page 6, lines 1–4: (1) primary outcome dichotomized ("Yes" vs. "No"+"Unsure"); (2) specialty type classified as procedural vs. non-procedural per Additional file 2 (Supplement 1). URM defined as non-white and non-Asian (page 5, lines 15–16; page 8, line 1).

	
	10c
	Report details about how missing data was handled. Include rate of missing items, missing data mechanism (i.e., missing completely at random [MCAR], missing at random [MAR] or missing not at random [MNAR]) and methods used to deal with missing data (e.g., multiple imputation).
	Analysis plan for close-ended responses -- page 6, lines 5–7 ("Analyses were conducted using available responses for each item and no imputation was performed"). Item-level denominators are reported in Table 2 (page 10, lines 1–2). Formal MCAR/MAR/MNAR classification was not tested; complete-case analysis was used throughout.

	
	10d
	State how non-response error was addressed.
	Nonresponse and response bias analysis plan -- page 5, lines 15–20. Results -- Assessment of Nonresponse and Response Bias, page 8, lines 5–9 (chi-square comparison of respondents to full 2023 DO graduate population on sex, URM, specialty, placement; Table 1, page 8, line 4).

	
	10e
	For longitudinal surveys, state how loss to follow-up was addressed.
	Not applicable -- single cross-sectional administration; no follow-up.

	
	10f
	Indicate whether any methods such as weighting of items or propensity scores have been used to adjust for non-representativeness of the sample.
	No weighting or propensity-score adjustment was applied. Rationale in Results -- page 8, lines 5–9 (URM distribution differed at p=0.022 but URM was not associated with reported bias at p=0.09, so weighting was deemed unnecessary).

	
	10g
	Describe any sensitivity analysis conducted.
	Sensitivity analysis prespecified in Analysis plan for close-ended responses -- page 6, lines 11–14 (logistic regression adjusting for procedural specialty). Reported in Results -- page 15, lines 1–5: the unadjusted Top-5 effect (p=0.0441) was attenuated to non-significance after adjusting for procedural specialty (p=0.131), while the procedural-specialty effect persisted (p<0.001).

	Results
	

	Respondent characteristics

	11a
	Report numbers of individuals at each stage of the study. Consider using a flow diagram, if possible.
	Results -- page 7, lines 18–20 (7,123 invited → 4,146 returned survey [58%] → 3,928 answered bias-section items [55% of invited; 95% of returns]). No CONSORT-style flow diagram is provided.

	
	11b
	Provide reasons for non-participation at each stage, if possible.
	Individual reasons for non-participation could not be ascertained. Recruitment was by mass email through COMs with no follow-up on non-responders. No exit or reminder-response tracking was captured at the individual level.

	
	11c
	Report response rate, present the definition of response rate or the formula used to calculate response rate.
	Response rate reported in Results -- page 7, lines 18–20 (55% = 3,928 / 7,123). Also Abstract Methods -- line 13. Definition used: number of respondents providing answers to the bias-section items divided by the total number of Class-of-2023 US DO seniors invited.

	
	11d
	Provide information to define how unique visitors are determined. Report number of unique visitors along with relevant proportions (e.g., view proportion, participation proportion, completion proportion).
	Not applicable in the standard web-open-survey sense -- this was a closed-population targeted email survey, not an open web survey. Duplicate participation controlled via uniquely assigned links and identifying information (Survey Administration -- page 5, lines 4–9). Denominators for view/participation/completion proportions therefore reduce to the response rate reported in 11c.

	Descriptive
results
	12
	Provide characteristics of study participants, as well as information on potential confounders and assessed outcomes.
	Participant characteristics reported in Table 1 (page 8, line 4: sex, URM status, specialty type, placement type, with population comparisons and χ² p-values). Additional respondent detail in Results narrative -- page 8, lines 5–9 and page 12, lines 4–14. Response distributions for all closed-ended items provided in Additional file 1: Table S1 (referenced page 13, lines 21–22).

	Main findings
	13a
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates along with 95% confidence intervals and p-values.
	Unadjusted associations reported in Table 2 -- page 10, lines 1–2 (χ² statistics and p-values for sex, URM, specialty type, match type, match success). Results narrative -- page 12, lines 4–14 through page 15, lines 1–5. Adjusted logistic regression estimates (Top-5 status, procedural specialty) reported in text on page 15, lines 1–5. Confidence intervals for chi-square association tests are not applicable; 95% CIs for logistic regression odds ratios reported in Additional file 3.

	
	13b
	For multivariable analysis, provide information on the model building process, model fit statistics, and model assumptions (as appropriate). 
	Model building described in Analysis plan for close-ended responses -- page 6, lines 11–14. Results -- page 15, lines 1–5: logistic regression with binary outcome (perceived bias yes/no) and predictors procedural specialty and Top-5 match status; model coefficients, odds ratios, 95% CIs, and fit statistics reported in Additional file 3.

	
	13c
	Provide details about any sensitivity analysis performed. If there are considerable amount of missing data, report sensitivity analyses comparing the results of complete cases with that of the imputed dataset (if possible).
	Sensitivity analysis reported in Results -- page 15, lines 1–5 (adjusted vs. unadjusted comparison for Top-5 effect). Missing-data sensitivity analysis (imputed vs. complete-case) not performed; complete-case analysis was used throughout with denominators reported per item in Table 2 (see 10c and 13a).

	Discussion
	

	Limitations
	14
	Discuss the limitations of the study, considering sources of potential biases and imprecisions, such as non-representativeness of sample, study design, important uncontrolled confounders.
	Limitations -- page 17, lines 8–23 through page 18, lines 1–16. Additional methodological framing in Methods -- page 3, lines 11–23 through page 4, lines 1–2 (self-report of "perceived" bias vs. objectively verified differential treatment). Limitations discussed include self-report bias, subjective interpretation of items, potential motivated reasoning post-Match, response rate (55%), URM differential in respondents vs. population, and absence of a US MD comparison group.

	Interpretations
	15
	Give a cautious overall interpretation of results, based on potential biases and imprecisions and suggest areas for future research.
	Interpretive framing established up front in Methods -- page 4, lines 1–2. Discussion -- page 14, lines 1–11 (perceptions contextualized against status hierarchies in medical education). Impact of Perceived Bias -- page 16, lines 1–22 through page 17, lines 1–7. Cautious framing reiterated in Limitations -- page 22, lines 1–4. Conclusions -- page 18, lines 17–23 through page 19, lines 1–10 (calls for investigation by ACGME and NRMP rather than claims of proven discrimination).

	Generalizability
	16
	Discuss the external validity of the results.
	External validity discussed in the Discussion -- Medical School Comparisons, Residency Comparisons, and Comparisons of Practicing Physicians (pages 14–15) and Impact of Perceived Bias (pages 16–17). Findings are generalizable to the US DO Senior population (Class of 2023) but do not extend to non-US medical graduates, MD-trained applicants, or earlier Match cycles; contextualized against the US Single Match structure and the US DO/MD dual-degree landscape.

	Other sections
	

	Role of funding source
	17
	State whether any funding organization has had any roles in the survey’s design, implementation, and analysis.
	Declarations -- Funding, page 19, line 34 through page 20, lines 1–3: no external funding; AACOM provided salary support for both authors and had no role in the design, analysis, or decision to publish.

	Conflict of interest
	18
	Declare any potential conflict of interest.
	Declarations -- Competing interests, page 19, lines 31–32: the authors declare no competing interests.

	Acknowledgements
	19
	Provide names of organizations/persons that are acknowledged along with their contribution to the research.
	Declarations -- Acknowledgements, page 19, lines 13–18: AACOM's Council on Residency Placement (CORP), Clinical Deans Group, Council of Residents and Fellows (CORF), and Council of Osteopathic Student Government Presidents (COSGP) for assistance in constructing, selecting, and revising survey items; Catherine Golden and Erik Guercio of AACOM for administering the Graduating Senior Survey; Zachary Himmelberger of Motivate Lab (Charlottesville, VA) for advice on reporting survey elements.



