Supplementary Table 2. Operational definitions and data collection methods for tertiary indicators
	Indicator code
	Indicator name
	Operational definition
	Data source
	Recommended collection frequency

	I-1-1
	Completeness rate of dysphagia nursing management system and process
	Percentage of nursing units with documented, approved dysphagia management protocols
	Nursing department records; policy review
	Quarterly

	I-1-2
	Completeness rate of risk assessment system and process
	Percentage of units with formal, written risk assessment procedures
	Nursing department records
	Quarterly

	I-1-3
	Completeness rate of risk management systems and process
	Percentage of units with documented risk prevention and intervention protocols
	Nursing department records
	Quarterly

	I-1-4
	Completeness rate of multidisciplinary team management system
	Percentage of units with documented multidisciplinary collaboration protocols (including roles, responsibilities, communication pathways)
	Meeting minutes; department records
	Quarterly

	I-2-1
	Completeness rate of risk assessment tools
	Percentage of required risk assessment tools (e.g., GUSS, water swallow test, nutritional screening) available and accessible on the unit
	Direct observation; inventory checklist
	Monthly

	I-2-2
	Completeness rate of multidisciplinary resource allocation
	Percentage of required personnel (speech-language therapist, dietitian, rehabilitation therapist, etc.) available and assigned to the unit
	Staff roster; HR records
	Monthly

	I-2-3
	Completeness rate of equipment availability
	Percentage of required equipment (e.g., thickened liquids, feeding pumps, pulse oximeters, suction devices) available and functional
	Inventory checklist; equipment log
	Monthly

	I-3-1
	Completion rate of dysphagia nursing training
	Percentage of nurses who have completed basic dysphagia training (≥ 2 hours of didactic content)
	Training records; certificates
	Annually

	I-3-2
	Completion rate of specialist nurse training programs
	Percentage of nurses who have completed advanced/specialist dysphagia training (e.g., certified dysphagia nurse)
	Training certificates
	Annually

	I-3-3
	Implementation rate of dysphagia nursing theory training
	Percentage of scheduled theory training sessions that were actually conducted as planned
	Training logs; attendance records
	Monthly

	I-3-4
	Implementation rate of practical dysphagia nursing skills training
	Percentage of scheduled practical/ skills training sessions that were actually conducted
	Training logs; simulation records
	Monthly

	I-3-5
	Implementation rate of emergency plan drill training
	Percentage of scheduled emergency drills (e.g., choking, aspiration, asphyxia) that were actually conducted
	Drill records; safety logs
	Quarterly

	II-1-1
	Accuracy rate of timing for bedside dysphagia assessment
	Percentage of patients who received bedside dysphagia assessment within the recommended time window (e.g., within 24 hours of admission or stroke diagnosis)
	Medical record audit; nursing notes
	Monthly

	II-1-2
	Accuracy rate of using dysphagia screening tools
	Percentage of patients screened using a validated dysphagia screening tool (e.g., GUSS, 3-oz water test, EAT-10)
	Medical record audit
	Monthly

	II-1-3
	Accuracy rate of dysphagia assessment process implementation
	Percentage of patients who received a complete dysphagia assessment per protocol (including screening, clinical evaluation, and referral if indicated)
	Medical record audit
	Monthly

	II-1-4
	Accuracy rate of malnutrition risk assessment implementation
	Percentage of patients screened for malnutrition risk using a validated tool (e.g., NRS-2002, MUST, MNA)
	Medical record audit
	Monthly

	II-1-5
	Accuracy rate of aspiration risk assessment implementation
	Percentage of patients assessed for aspiration risk using standardized criteria (e.g., cough reflex, voice change, oxygen desaturation)
	Medical record audit
	Monthly

	II-1-6
	Accuracy rate of risk assessment outcome disposition
	Percentage of patients with abnormal screening results who received appropriate follow-up (e.g., referral to SLP, dietary consultation, modified diet)
	Medical record audit; referral logs
	Monthly

	II-2-1
	Accuracy rate of dysphagia nursing plan formulation
	Percentage of patients with a documented, individualized nursing care plan for dysphagia
	Medical record audit
	Monthly

	II-2-2
	Accuracy rate of nutrition support timing implementation
	Percentage of patients who received nutrition support (enteral or parenteral) within the recommended time window after dysphagia diagnosis
	Medical record audit; nutrition logs
	Monthly

	II-2-3
	Accuracy rate of nutrition support pathway establishment
	Percentage of patients with a documented nutrition support pathway (e.g., stepwise progression from NPO to oral intake)
	Medical record audit
	Monthly

	II-2-4
	Accuracy rate of feeding method management
	Percentage of patients receiving the appropriate feeding method (oral, tube feeding, or combination) based on their dysphagia severity assessment
	Direct observation; medical record audit
	Monthly

	II-2-5
	Accuracy rate of dietary nursing management
	Percentage of patients receiving the appropriate diet modification (e.g., thickened liquids, texture-modified solids, specific consistency) per speech-language therapy recommendation
	Meal observation; diet order audit
	Monthly

	II-2-6
	Accuracy rate of oral administration implementation
	Percentage of medications administered via the correct route and with appropriate dysphagia precautions (e.g., crushing, liquid formulation, positioning)
	Direct observation; MAR audit
	Monthly

	II-2-7
	Accuracy rate of oral care implementation
	Percentage of patients receiving oral care as per protocol (e.g., frequency, technique, use of appropriate tools)
	Direct observation; nursing record audit
	Monthly

	II-2-8
	Accuracy rate of dysphagia nursing documentation
	Percentage of required dysphagia-related documentation fields (assessment, interventions, outcomes) completed correctly and on time
	Medical record audit
	Monthly

	II-3-1
	Accuracy rate of aspiration risk prevention measures implementation
	Percentage of patients at risk of aspiration who received all prescribed aspiration prevention measures (e.g., appropriate head positioning, dietary texture modification, upright positioning during and after meals, oral hygiene, suctioning as needed) as per protocol 
	Medical record audit; direct observation
	Monthly

	II-3-2
	Accuracy rate of malnutrition risk prevention measures implementation
	Percentage of patients identified as at risk for malnutrition who receive the prescribed nutritional interventions (e.g., supplements, feeding assistance, monitoring)
	Medical record audit; direct observation
	Monthly

	II-4-1
	Standardized implementation rate of rehabilitation nursing collaboration
	Percentage of referrals to rehabilitation services (speech therapy, physical therapy) that follow standardized process (including timely referral, documentation, feedback)
	Referral logs; interdepartmental records
	Monthly

	II-4-2
	Standardized implementation rate of nutrition nursing collaboration 
	Percentage of referrals to nutrition/dietary services that follow standardized process
	Referral logs; nutrition consult records
	Monthly

	II-4-3
	Standardized implementation rate of collaboration with support departments
	Percentage of cross-departmental collaborations (e.g., pharmacy for medication modifications, radiology for VFSS) that follow established protocol
	Department collaboration logs
	Monthly

	II-5-1
	Implementation rate of health education on risk prevention and control for patients
	Percentage of patients (or caregivers) who received structured health education on dysphagia risk prevention (e.g., positioning, diet modification, signs of aspiration)
	Patient interview; education documentation
	Monthly

	II-5-2
	Implementation rate of health education on swallowing training for patients
	Percentage of patients (or caregivers) who received instruction on prescribed swallowing exercises or compensatory techniques
	Patient interview; education documentation
	Monthly

	III-1-1
	Incidence of aspiration
	Number of new aspiration events (clinically witnessed or confirmed by videofluoroscopy) per 1,000 patient-days
	Incident reports; medical records
	Monthly

	III-1-2
	Incidence of aspiration pneumonia
	Number of new aspiration pneumonia diagnoses (clinical + radiographic confirmation) per 1,000 patient-days
	Medical records; imaging reports; discharge summaries
	Monthly

	III-1-3
	Incidence of asphyxia
	Number of asphyxia events (airway obstruction requiring emergency intervention) per 1,000 patient-days
	Incident reports; code blue records
	Monthly

	III-1-4
	Incidence of malnutrition
	Number of patients with a new diagnosis of malnutrition (per clinical criteria, e.g., weight loss, low BMI, reduced intake) during hospitalization
	Nutrition assessment records; discharge summaries
	Monthly

	III-2-1
	Patient satisfaction with nursing operations
	Mean score on a 0–10 scale from patient satisfaction survey regarding nursing skills, responsiveness, and safety
	Patient satisfaction survey (standardized)
	Monthly

	III-2-2
	Patient satisfaction with health education
	Mean score on health education satisfaction items (clarity, usefulness, amount of information)
	Patient satisfaction survey
	Monthly

	III-2-3
	Patient satisfaction with multidisciplinary collaboration
	Mean score on satisfaction with coordination among nurses, doctors, therapists, and dietitians
	Patient satisfaction survey
	Monthly

	III-3-1
	Patient awareness rate of the risks and consequences associated with dysphagia 
	Percentage of patients who can correctly identify their personal risks related to dysphagia (post-education)
	Patient interview (structured questionnaire)
	On admission and weekly

	III-3-2
	Patient awareness of nursing related knowledge associated with dysphagia
	Percentage of patients who can correctly describe at least two nursing interventions for dysphagia (e.g., positioning, oral care, feeding assistance)
	Patient interview
	On admission and weekly

	III-3-3
	Patient compliance rate with rehabilitation nursing measures for dysphagia
	Percentage of patients who adhere to prescribed swallowing exercises or rehabilitation activities as recommended
	Direct observation; patient self-report log; therapy notes
	Weekly

	III-3-4
	Patient compliance rate with risk prevention and control measures for dysphagia
	Percentage of patients who adhere to recommended precautions (e.g., upright positioning during meals, thickened liquids, avoidance of certain foods)
	Direct observation; patient log; nursing notes
	Weekly


BMI, body mass index; EAT-10, Eating Assessment Tool-10; GUSS, Gugging Swallowing Screen; HR, human resources; ICU, intensive care unit; MAR, medication administration record; MNA, Mini Nutritional Assessment; MUST, Malnutrition Universal Screening Tool; NICU, neurosurgery intensive care unit; NPO, nil per os; NRS-2002, Nutritional Risk Screening 2002; SLP, speech-language pathologist; VFSS, videofluoroscopic swallowing study.

