Supplementary File for Manuscript: 
Impact of prompt engineering and workflow modifications on the performance of a Delphi-based automated abstract screening system in a psychiatric systematic review

Appendix 1: Prompt variations and workflow modifications used in the 12 types of experiments. Five versions of the eligibility criteria were tested with the default workflow (experiments #1-5). Additionally, seven workflow modifications (#6-12) were performed: two temperature changes for the large language models, one run with static examples in the prompt, one run with alternative embedding adapter query paraphrases, one run with safety net mechanism of the abstract filtering workflow disabled, one run with an alternative text embedding model, and one run with a single, medical-domain LLM processing all abstracts without the classifier-Delphi hybrid workflow. Text written in square brackets are commentaries and are not part of the prompt.
Five Prompt Variations:
1. Primary Prompt:
You are assisting with systematic review abstract screening. Please decide if the given abstract meets the eligibility criteria. Use the eligibility criteria and examples to guide your decision.

Eligibility criteria [this section is changed for the different prompts]:
This is the initial title-and-abstract screening stage; prioritize sensitivity and err toward inclusion. Return “yes” if the abstract appears to describe a journal research article (peer‑reviewed or likely peer‑reviewed), written in English, that reports original empirical research (i.e., authors collect and analyze new data) with a primary focus on non‑syndromic Autism Spectrum Disorder (ASD), including equivalent terms such as Pervasive Developmental Disorder (PDD), PDD‑NOS, or Asperger’s. Return “no” only if the abstract clearly indicates (a) non‑English, (b) not original research (e.g., review, meta‑analysis, theoretical paper, commentary, editorial, protocol, book chapter, thesis/dissertation, conference abstract/proceedings), or (c) autism explicitly linked to a known genetic or metabolic syndrome (e.g., Fragile X, Rett, Tuberous Sclerosis). If any required element is missing or ambiguous, default to “yes” unless an explicit exclusion is stated.

Examples of abstracts and their ratings for inclusion [a set of 5 relevant and 5 irrelevant example abstracts picked randomly from the currently available set of seed or LLM-based decisions; changed at every iteration by random sampling]:
Title: [full title of example abstract]
Abstract: [full example abstract] 
Decision on inclusion: [yes/no]

Return exactly one JSON object, no markdown, no commentary, no code fences.
Do not include unescaped " characters inside string values. Avoid backslashes unless escaped (\). No trailing commas.
Use this JSON schema for your response:
{
  "label": "yes" | "no" | "uncertain",
  "confidence": 0.0-1.0,
  "rationale": "5 sentences referencing the eligibility criteria. This should be a string with no special characters that would break JSON formatting."
}

Screen this abstract:
Title: [full title of abstract being assessed]
Abstract: [full abstract being assessed]

[If round 2+ of the Delphi]:
[These were the decisions and justifications provided by other experts for inclusion or exclusion of this abstract in a previous Delphi round. Consider those aspects and revise your decision and justification statement:
Expert 1 Decision: 
Expert 1 Justification:
…]

2. Simple eligibility criteria prompt [replaced eligibility criteria section, rest is the same as primary prompt]:
Eligibility criteria:
The article must be published in a peer-reviewed biomedical journal.
The article must be in English.
The article must describe one research study (or possibly two research studies) and present actual data from this study. 
It should not be a review.
It should not be a meta-analysis.
It should not be a commentary.
It should not be an editorial.
It should not be a letter to the editor.
The focus of the study (or studies) reported in the article must be autism-spectrum disorder, which includes autism, pervasive developmental disorders (PDD), Asperger, Asperger’s disorder, Asperger syndrome. 

3. Detailed prompt [replaced eligibility criteria section, rest is the same as primary prompt]:
Eligibility criteria:
For inclusion in this systematic review, abstracts must meet several eligibility criteria at the title and abstract screening stage. First, the article must be published in a peer‑reviewed scientific journal and written in English. Second, the study must describe original empirical research and not represent a review, commentary, meta‑analysis, protocol, editorial, methodological description, or purely theoretical paper. Third, the primary focus must be on autism spectrum disorder (ASD), also recognized in the literature under related terms such as autism, pervasive developmental disorder (PDD), or Asperger’s syndrome. Studies that primarily investigate syndromic autism or ASD as a manifestation of single gene defects, chromosomal abnormalities, or metabolic disorders should be excluded. Eligible abstracts must describe work that analyzes human or animal data for the purpose of identifying or characterizing biomarkers relevant to ASD. The biomarker must be quantitative and potentially variable, rather than representing a fixed structural trait. At this stage, evidence of a link to clinical phenotypes of ASD (e.g., social communication difficulties, repetitive behaviors) is helpful but not strictly required, since the abstract may not always state this explicitly. Eligible designs primarily include original case–control studies, cohort studies, or interventional experiments that generate new data. Studies reporting only computational modeling, narrative reviews, or secondary database analyses without presentation of new empirical results should be excluded. When in doubt, prioritize inclusion if the description suggests original measurement of a biomarker in ASD or related populations. The goal is to capture primary literature most relevant to evaluating biomarkers of non‑syndromic ASD for subsequent full‑text review.

4. Structured eligibility criteria prompt [replaced eligibility criteria section, rest is the same as primary prompt]:

Eligibility criteria:
Inclusion criteria:
· Population: Studies involving individuals diagnosed with autism spectrum disorder (ASD), including autism, autistic disorder, autism spectrum, Asperger’s syndrome, or pervasive developmental disorder (PDD).
· Focus: The study must analyze the relationship between symptom severity of ASD and at least one biological measure (e.g., biomarkers in blood, urine, cerebrospinal fluid; electrophysiological measures such as EEG or evoked potentials; brain imaging such as MRI, fMRI, PET, or CT).
· Article type: Original research studies only.
· Language: English.
· Publication: Peer-reviewed journals.
Exclusion criteria:
· Studies of ASD linked to known genetic or medical conditions (e.g., Fragile X, Rett syndrome, tuberous sclerosis, Down syndrome, 22q11 deletion, neurofibromatosis, other chromosomal/genetic disorders).
· Reviews, meta-analyses, case reports, editorials, letters, or non-peer-reviewed material.

5. Verbatim eligibility criteria prompt [replaced eligibility criteria section, rest is the same as primary prompt]:

Eligibility criteria:
Criterion 1: The article must be peer-reviewed and published in English.
Criterion 2: The article must describe original research.
Criterion 3: The article must focus on non-syndromic ASD, though it may use a different term such as pervasive developmental disorders (PDD) or Asperger’s.


Seven Workflow Configuration Modifications:
6. and 7.   Temperature changes:

[No change to the prompt. The temperature setting of all LLMs was changed to 0.0 (from 0.8 for all other experiments) and 0.5 for three repeat runs]

8. Static examples prompt [replaced the examples section, rest is the same as primary prompt]
POSITIVE EXAMPLES (INCLUDE): 
Example 1: Title: "Executive function deficits in children with autism spectrum disorder: A longitudinal study" Abstract: This prospective cohort study followed 120 children diagnosed with autism spectrum disorder (ASD) aged 6-12 years over 24 months. We assessed executive functioning using standardized neuropsychological tests and compared performance to typically developing controls... Inclusion: Yes - Meets all criteria (peer-reviewed original research focusing on non-syndromic ASD)
 Example 2: Title: "Social communication interventions in preschoolers with pervasive developmental disorders: A randomized controlled trial" Abstract: We conducted a randomized controlled trial examining the effectiveness of a novel social communication intervention in 85 preschoolers diagnosed with pervasive developmental disorders (PDD). Participants were randomly assigned to intervention or waitlist control groups... Inclusion: Yes - Meets all criteria (original RCT research on PDD, which encompasses non-syndromic ASD) 
Example 3: Title: "Sensory processing patterns in adolescents with Asperger's syndrome" Abstract: This cross-sectional study investigated sensory processing differences in 45 adolescents with Asperger's syndrome compared to 45 matched neurotypical controls. Participants completed standardized sensory processing assessments... Inclusion: Yes - Meets all criteria (original research on Asperger's syndrome, part of autism spectrum) 
Example 4: Title: "Neural connectivity patterns during face processing in adults with autism spectrum disorder: An fMRI study" Abstract: Using functional magnetic resonance imaging, we examined brain connectivity patterns in 32 adults with autism spectrum disorder during face processing tasks. Participants underwent fMRI scanning while viewing emotional faces... Inclusion: Yes - Meets all criteria (original neuroimaging research on non-syndromic ASD) 
Example 5: Title: "Early predictors of language development in toddlers with autism spectrum disorder" Abstract: This longitudinal study followed 67 toddlers diagnosed with autism spectrum disorder from 18 to 36 months of age. We examined relationships between early behavioral markers and subsequent language outcomes... Inclusion: Yes - Meets all criteria (original longitudinal research on ASD language development) 
--- 
NEGATIVE EXAMPLES (EXCLUDE): 
Example 1: Title: "Autism spectrum disorders: A comprehensive review of current diagnostic and treatment approaches" Abstract: This narrative review synthesizes current literature on autism spectrum disorders, examining diagnostic criteria, prevalence rates, and evidence-based interventions. We reviewed 150 studies published between 2010-2023... Inclusion: No - Fails criterion 2 (review article, not original research) 
Example 2: Title: "Behavioral characteristics of children with fragile X syndrome and comorbid autism" Abstract: We examined behavioral profiles in 28 children diagnosed with fragile X syndrome who also met criteria for autism spectrum disorder. Standardized behavioral assessments were administered to characterize the phenotype... Inclusion: No - Fails criterion 3 (focuses on syndromic autism associated with fragile X syndrome) 
Example 3: Title: "Interventions comportementales chez les enfants avec troubles du spectre autistique" Abstract: Cette étude examine l'efficacité des interventions comportementales chez 40 enfants avec troubles du spectre autistique âgés de 3 à 8 ans. Les participants ont été assignés à un groupe d'intervention ou à un groupe contrôle... Inclusion: No - Fails criterion 1 (published in French, not English) 
Example 4: Title: "ADHD symptoms and social functioning in school-age children" Abstract: This study investigated the relationship between ADHD symptoms and social functioning in 95 school-age children. We used standardized rating scales to assess ADHD symptoms and social competence measures... Inclusion: No - Fails criterion 3 (focuses on ADHD, not autism spectrum disorders) 
Example 5: Title: "Commentary on recent advances in autism genetics research" Abstract: Recent genetic studies have identified numerous risk variants associated with autism spectrum disorder. This commentary discusses the implications of these findings for understanding autism etiology and developing targeted interventions... Inclusion: No - Fails criterion 2 (commentary, not original research)
---

9. Embedding adapter rephrasing [original and revised listed below]

[original, common to all other experiments]

· This review includes peer-reviewed, English-language articles presenting original research on non-syndromic Autism Spectrum Disorder (ASD), including related terms like Pervasive Developmental Disorders (PDD) or Asperger's.

· Eligible for inclusion are original research studies, published in English and subjected to peer review, with a primary focus on non-syndromic Autism Spectrum Disorder (ASD), which may also be referred to as Pervasive Developmental Disorders (PDD) or Asperger's.

· The scope of this systematic review is limited to peer-reviewed, original research articles written in English that investigate non-syndromic Autism Spectrum Disorder (ASD), Pervasive Developmental Disorders (PDD), or Asperger's.

· To be included, articles must be peer-reviewed, in English, and report on original research. The research must concern non-syndromic Autism Spectrum Disorder, which includes conditions previously known as Pervasive Developmental Disorders or Asperger's.

· Only include original, peer-reviewed research published in English. The studies must focus on non-syndromic forms of Autism Spectrum Disorder, including those identified as Pervasive Developmental Disorders or Asperger's.

[rephrased for this experiment]

· Eligible abstracts must be peer‑reviewed, published in English, and describe original empirical research focused on non‑syndromic autism spectrum disorder (ASD). Studies must report new biomarker data and exclude reviews, commentaries, and articles centered on syndromic or metabolic forms of autism. 

· Peer‑reviewed, English‑language articles
Original empirical research only → exclude reviews, meta‑analyses, protocols, commentaries
Focus on non‑syndromic ASD (terms may include autism, ASD, PDD, Asperger’s)
Must present new, quantifiable biomarker data
Exclude syndromic/genetic/metabolic conditions

· This systematic review seeks peer‑reviewed empirical studies investigating autism spectrum disorder (ASD). Abstracts are eligible if they present new data on quantifiable biomarkers in non‑syndromic ASD. Exclusions apply to reviews, editorials, and secondary analyses as well as research focusing on syndromic cases. The emphasis is on identifying studies that directly contribute original data relevant to ASD biomarkers.

· We conducted a case–control study to examine measurable biomarkers in children with non‑syndromic autism spectrum disorder. Original data were collected and analyzed, with results reported in English and published in a peer‑reviewed journal. The study excluded participants with known genetic or metabolic syndromes, ensuring a focus on non‑syndromic ASD. Findings contribute to the understanding of biomarkers relevant to ASD phenotype and clinical assessment.

· At the abstract screening stage, include only English‑language, peer‑reviewed studies reporting original empirical work. The research must explicitly concern non‑syndromic autism spectrum disorder, excluding syndromic or metabolic conditions. Acceptable designs are experimental, cohort, or case–control studies that measure and report quantitative biomarkers. Exclude reviews, purely theoretical models, secondary database summaries, and editorial material.

10. Safety net ablation
[no change to the prompt. Safety net ablation done by code modification]

11. Semantic embeddings
[no change to the prompt. The text embedding model was replaced from SPECTER to MedCPT]

12. Full single-LLM run
[no change to the prompt. Delphi and student classifier labeler were disabled, using only one instance of  MedGemma LLM to process the entire corpus]

Appendix 2: Delphi escalation and agreement characteristics for the 12 experiments. Total abstracts analyzed were 4,745. Abbreviations: FN, false negative; FP, false positive.
	#
	Experiment Type
	N of Abstracts Escalated to LLM
	% of Abstracts Escalated to LLM 
	Round 1 Consensus Reached
	Round 1 Unanimous Consensus
	N of Abstracts in Multi- Round Delphi
	Multi-Round Correct 
	Multi-Round FP 
	Multi-Round FN 

	
	
	
	
	
	
	
	
	
	

	Prompt Variations (All: temperature 0.8, safety net ON, example sampling ON, same embedding)

	1
	Primary Experiment
	2204
	46.4%
	71.4%
	50.4%
	631
	77.8%
	17.6%
	4.6%

	
	Primary Experiment
	2419
	51.0%
	70.2%
	50.4%
	722
	75.1%
	20.8%
	4.2%

	
	Primary Experiment
	2267
	47.8%
	68.5%
	55.9%
	715
	82.1%
	15.2%
	2.7%

	2
	Simplified
	2940
	62.0%
	72.7%
	44.9%
	802
	73.8%
	22.8%
	3.4%

	
	Simplified
	2686
	56.6%
	73.6%
	55.3%
	709
	82.1%
	13.7%
	4.2%

	
	Simplified
	3203
	67.5%
	75.1%
	57.7%
	797
	78.4%
	17.1%
	4.5%

	3
	Detailed 
	3424
	72.2%
	71.9%
	49.0%
	963
	62.5%
	18.0%
	19.5%

	
	Detailed
	2986
	62.9%
	71.3%
	53.7%
	858
	67.4%
	14.6%
	18.1%

	
	Detailed
	3242
	68.3%
	72.5%
	54.4%
	891
	65.0%
	15.0%
	20.0%

	4
	Structured
	2447
	51.6%
	72.3%
	44.8%
	677
	53.0%
	4.4%
	42.5%

	
	Structured
	2586
	54.5%
	72.2%
	49.9%
	718
	55.0%
	4.0%
	40.9%

	
	Structured
	2826
	59.6%
	71.5%
	54.5%
	805
	57.9%
	3.7%
	38.4%

	5
	Verbatim
	2069
	43.6%
	67.4%
	49.2%
	675
	80.0%
	17.9%
	2.1%

	
	Verbatim
	2061
	43.4%
	66.8%
	48.6%
	684
	79.2%
	18.0%
	2.8%

	
	Verbatim
	2260
	47.6%
	68.7%
	50.0%
	707
	79.6%
	18.2%
	2.1%

	
	 
	
	
	
	
	
	
	
	

	Workflow Configuration Modifications (All: primary version of eligibility criteria)

	6
	Temperature 0.0
	2372
	50.0%
	70.2%
	58.1%
	707
	81.2%
	15.6%
	3.3%

	
	Temperature 0.0
	2216
	46.7%
	70.9%
	58.9%
	645
	81.7%
	14.3%
	4.0%

	
	Temperature 0.0
	2149
	45.3%
	70.0%
	59.0%
	644
	82.5%
	13.4%
	4.2%

	7
	Temperature 0.5
	2467
	52.0%
	70.7%
	58.9%
	724
	80.7%
	16.2%
	3.2%

	
	Temperature 0.5
	2185
	46.0%
	69.4%
	56.4%
	668
	78.1%
	17.7%
	4.2%

	
	Temperature 0.5
	2369
	49.9%
	69.1%
	58.1%
	733
	78.6%
	17.1%
	4.4%

	8
	Static Examples
	2723
	57.4%
	84.1%
	62.0%
	434
	56.0%
	25.1%
	18.9%

	
	Static Examples
	2724
	57.4%
	84.7%
	61.8%
	417
	55.9%
	27.1%
	17.0%

	
	Static Examples
	2851
	60.1%
	84.2%
	62.3%
	450
	59.3%
	26.0%
	14.7%

	9
	Rephrased Adapter
	2600
	54.8%
	71.5%
	50.1%
	740
	75.9%
	19.5%
	4.6%

	
	Rephrased Adapter
	2587
	54.5%
	71.2%
	56.2%
	745
	82.4%
	13.6%
	4.0%

	
	Rephrased Adapter
	2560
	54.0%
	69.0%
	58.5%
	793
	86.1%
	10.7%
	3.2%

	10
	No Safety Net
	2396
	50.5%
	67.4%
	56.4%
	780
	80.6%
	16.2%
	3.2%

	
	No Safety Net
	2555
	53.8%
	69.9%
	58.1%
	770
	81.6%
	14.8%
	3.6%

	
	No Safety Net
	2651
	55.9%
	71.5%
	57.3%
	756
	78.8%
	17.7%
	3.4%

	11
	Semantic Embedding
	2206
	46.5%
	71.3%
	55.0%
	633
	79.8%
	16.7%
	3.5%

	
	Semantic Embedding
	2321
	48.9%
	69.5%
	55.5%
	708
	80.4%
	16.0%
	3.7%

	
	Semantic Embedding
	2126
	44.8%
	69.4%
	52.9%
	650
	80.8%
	16.0%
	3.2%

	12
	Full Single LLM Run
	4745
	100.0%
	100.0%
	0.0%
	0
	0.0%
	0.0%
	0.0%

	
	Full Single LLM Run
	4745
	100.0%
	100.0%
	0.0%
	0
	0.0%
	0.0%
	0.0%

	
	Full Single LLM Run
	4745
	100.0%
	100.0%
	0.0%
	0
	0.0%
	0.0%
	0.0%
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