Appendix A
This appendix presents illustrative examples of completing the UBSP visual screening tool across the main pain phenotypes. The figures are intended for educational and illustrative purposes and do not replace individualized clinical judgment. Each example includes a schematic body map, visual analog scale (VAS) patterns, and a brief explanatory description to facilitate clinical interpretation.
A1. Predominantly Nociceptive Pain (Mechanical/Structural)
Description: This pattern is characterized by localized pain restricted to the primary symptomatic region, minimal or absent pain in remote sites, and low psychosocial burden. The clinical focus is directed toward identifying and managing peripheral tissue or biomechanical contributors.
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This pattern is characterized by localized pain
restricted to the primary symptomatic region,
minimal or absent pain in remote sites, and
low psychosocial burden.




A2. Predominantly Nociplastic Pain (Central Sensitization)
Description: This pattern demonstrates widespread or remote pain distribution, including symptoms beyond the primary region, in association with elevated psychosocial burden and/or pain catastrophizing. Structural findings do not adequately account for pain severity, suggesting a centrally mediated pain mechanism.
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This pattern demonstrates widespread or remote
pain distribution, including symptoms beyond
the primary region, in association with elevated
psychosocial burden and/or pain catastrophizing.
Structural findings do not adequately account for
pain severity, suggesting a centrally mediated
pain mechanism.




A3. Mixed Pain Phenotype (Nociceptive + Nociplastic)
Description: This phenotype combines localized pain with evidence of remote pain sensitivity and psychosocial involvement. Clinical management typically requires a multimodal approach addressing both peripheral contributors and central modulation.
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This pattern is characterized by localized pain at
the primary site of damage, with additional pain
in related or remote areas, intermediate-to-high
pain intensity, and moderate psychosocial impact.




A4. High Psychosocial/Cognitive Comorbidity Without Generalized Sensitization
Description: This pattern reflects elevated psychosocial distress or pain-related cognitive burden in the absence of widespread or remote pain sensitivity. Although pain intensity may be localized or mild, psychosocial factors significantly influence symptom perception and clinical outcomes.
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This pattern reflects elevated psychosocial
distress or pain-related cognitive burden in the
absence of widespread or remote pain sensitivitvity.
Although pain intensity may be localized or mild,
psychosocial factors significantly influence
symptom perception and clinical outcomes.




Appendix B. UBSP Algorithm and Clinical Workflow
This appendix outlines the stepwise structure, clinical logic, and estimated administration time of the Unified Brief Screening Protocol (UBSP), supporting standardized implementation in routine clinical practice.
Overview of the UBSP Workflow
The UBSP is designed as a brief, sequential screening tool integrating sensory and psychosocial domains to support early phenotyping of chronic pain, particularly nociplastic and mixed pain presentations. The protocol emphasizes feasibility, clarity, and applicability in high-volume clinical environments.
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Step 1a: Initial Clinical Screening
Domain: Pain history and distribution
Estimated time: 1-2 minutes
This step involves a focused clinical history aimed at identifying chronic pain characteristics, duration, and primary pain location. Pain presentations that appear localized without immediate features suggestive of widespread involvement proceed to Step 1b for further clarification.
Clinical output:
· Preliminary differentiation between localized and potentially centralized pain patterns.
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Step 1b: Brief Sensory Screening
Domain: Pain beyond the primary symptomatic region
Estimated time: 3-4 minutes
This step includes a brief assessment of pain sensitivity or discomfort in body regions remote from the primary pain site. The presence of pain or hypersensitivity outside the primary region serves as a pragmatic indicator of possible central sensitization. This screening does not require specialized equipment and does not replace quantitative sensory testing.
Clinical output:
· Identification of pain or hypersensitivity in remote regions.
· Supportive evidence for nociplastic or mixed pain mechanisms.
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Step 2: Psychosocial Screening
Domain: Pain-related cognitive and emotional factors
Estimated time: 2-3 minutes
This step employs validated ultrashort psychosocial instruments, including the Simplified Anxiety Scale (SAS-3) and the Pain Catastrophizing Scale–Short Form (PCS-S). The objective is to identify psychosocial comorbidities that may amplify pain perception and influence clinical outcomes.
Clinical output:
· Identification of elevated pain-related cognitive or emotional burden.
· Differentiation between pain-specific psychosocial involvement and generalized psychological distress.
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Integrated interpretation and clinical pathways

The combined interpretation of Steps 1a, 1b, and 2 supports classification into predominant pain phenotypes, including nociceptive, nociplastic, mixed, or presentations dominated by psychosocial comorbidity. This classification is intended to guide clinical triage, referral prioritization, and individualized management strategies rather than establish definitive diagnoses.
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Estimated Total Administration Time
The total estimated duration of the complete UBSP is under 7 minutes, substantially shorter than those of conventional multidimensional pain assessment batteries commonly used in clinical and research settings.
Intended use and scope

The UBSP is intended as a screening and triage tool to facilitate early recognition of complex pain mechanisms in routine practice. It does not replace comprehensive diagnostic evaluation or standardized sensory testing, but provides a structured framework to support clinical reasoning and multidisciplinary care pathways.
Appendix C. Screening Instruments and Cutoff Values Used in the UBSP

This appendix summarizes the psychosocial screening instruments incorporated into the Unified Brief Screening Protocol (UBSP), including their intended purpose, item structure, and cutoff values used for clinical interpretation. The instruments are presented for transparency and reproducibility; full questionnaires are not reproduced due to copyright restrictions.
C1. Simplified Anxiety Scale (SAS-3)
Purpose: Brief screening of anxiety-related symptoms relevant to pain perception and clinical outcomes.
Structure:
· 3 items
· Each item scored on a Likert-type scale
· Total score calculated as the sum of item scores
Cutoff Interpretation:
· Scores at or above the established cutoff indicate elevated anxiety-related symptom burden.
Use within the UBSP:
The SAS-3 is used to rapidly identify anxiety symptoms that may amplify pain perception or influence treatment response during routine clinical screening.
Based on the SAS-3 manuscript, here's Table C1:
Table C1: Summary of SAS-3 structure, score range, and cutoff values used in the UBSP.

	Parameter
	Description

	Number of items
	3

	Response scale
	5-point Likert frequency scale (0 = Never; 1 = Rarely; 2 = Several days; 3 = Frequently; 4 = Nearly every day)

	Time frame
	Past two weeks

	Total score range
	0-12

	Cutoff interpretation
	0-2: Mild anxiety < br > 3-5: Moderate anxiety < br > 6-8: Relevant anxiety (positive screening) < br > 9-12: Severe anxiety

	Clinical threshold for UBSP
	≥ 6 (Relevant or Severe) indicates elevated anxiety-related symptom burden requiring clinical attention


Note: The SAS-3 assesses three anxiety domains: affective/emotional (Item 1), cognitive (Item 2), and somatic (Item 3). Scores ≥ 9 warrant referral for specialized psychological evaluation.

C2. Pain Catastrophizing Scale-Short Form (PCS-S)
Purpose:
Assessment of pain-related catastrophic thinking, including rumination, magnification, and helplessness.
Structure:
· Short-form version derived from the original Pain Catastrophizing Scale
· Reduced item count to preserve feasibility while maintaining psychometric validity
Cutoff Interpretation:
· Scores above the validated cutoff indicate high pain catastrophizing.
Use within the UBSP:
The PCS-S is employed to identify patients with maladaptive pain-related cognitions that may contribute to symptom persistence and poorer clinical outcomes.
Table C2: Summary of PCS-S structure, score range, and cutoff values used in the UBSP.

	Parameter
	Description

	Number of items
	3

	Response scale
	5-point Likert scale (0 = Never; 1 = Rarely; 2 = Sometimes; 3 = Often; 4 = Always)

	Time frame
	Current feelings about pain

	Domains assessed
	Helplessness (Items 1, 3)
Rumination (Item 2)

	Total score range
	0-12

	Cutoff interpretation
	0-7: Low to moderate catastrophizing
>7: High catastrophizing

	Clinical threshold for UBSP
	>7 indicates high pain-related catastrophic thinking requiring psychological support consideration


Note: The PCS-S is a brief screening version of the 13-item Pain Catastrophizing Scale (PCS). High catastrophizing (>7) shows 85% agreement with the full PCS cutoff (>30) and correlates with increased pain intensity, functional disability, and psychosocial comorbidity.

C3. Patient Health Questionnaire-4 (PHQ-4)
Purpose:
Brief screening of general psychological distress, including anxiety and depressive symptoms.
Structure:
· 4 items
· Combined anxiety and depression screening
Cutoff Interpretation:
· Scores at or above the established threshold indicate clinically relevant psychological distress.
Use within the UBSP:
The PHQ-4 was used exclusively for convergent validity assessment and is not a core component of the UBSP screening workflow.
Table C3: Summary of PHQ-4 structure, score range, and cutoff values used for convergent validity.

	Parameter
	Description

	Number of items
	4 (2 anxiety + 2 depression items)

	Response scale
	4-point frequency scale (0 = Not at all; 1 = Several days; 2 = More than half the days; 3 = Nearly every day)

	Time frame
	Past two weeks

	Subscales
	Anxiety: Items 1-2 (GAD-2)

Depression: Items 3-4 (PHQ-2)

	Total score range
	0-12

	Cutoff interpretation
	0-2: Minimal psychological distress

3-5: Mild distress

6-8: Moderate distress

9-12: Severe distress

	Use in UBSP study
	Convergent validity measure for psychosocial screening component; not a core UBSP instrument


Note: The PHQ-4 is an ultrabrief screening tool combining anxiety (GAD-2) and depression (PHQ-2) items. It was used exclusively to assess convergent validity of the UBSP psychosocial component and is not included in the clinical UBSP workflow.

