Supplementary Appendix 5: Data Collection Tools 
Table A1. Case Report Form (CRF) – Baseline and Clinical Data
	Section
	Variable
	Response options / units
	Data source

	Demographics
	Age
	years (integer)
	Patient interview / chart

	
	Gender
	M / F
	

	
	BMI
	kg/m² (numeric)
	Measured

	
	Smoking history
	Yes / No
	

	
	Alcohol consumption
	Yes / No
	

	
	Hypertension history
	Yes / No
	

	
	Diabetes history
	Yes / No
	

	Clinical at admission
	GCS score
	3–15 (integer)
	Admission assessment

	
	Hunt‑Hess grade
	I / II / III / IV / V
	

	
	Modified Fisher scale
	1 / 2 / 3 / 4
	

	
	Aneurysm location
	ACA / MCA / PCom / other
	CTA / DSA

	
	Aneurysm size
	mm (numeric)
	

	
	Time from onset to surgery
	hours (numeric)
	

	
	Surgical method
	Clipping / Coiling
	Operative record




Table A2. Case Report Form (CRF) – Primary Outcome: Nursing Adverse Events
	Adverse event
	Operational definition
	Present? 
(Yes/No)
	Date/time of onset

	Rebleeding
	Sudden neurological deterioration + new blood on CT
	□ Yes 
□ No
	

	Cerebral vasospasm
	New focal deficit + TCD >120 cm/s or angiographic vasospasm
	□ Yes 
□ No
	

	Increased ICP
	ICP >20 mmHg for >5 minutes
	□ Yes 
□ No
	

	Seizures
	Clinical or EEG‑confirmed
	□ Yes 
□ No
	

	Pulmonary infection
	New infiltrate on CXR + fever + leukocytosis
	□ Yes 
□ No
	

	Pressure ulcer
	Stage ≥2 by NPUAP criteria
	□ Yes 
□ No
	

	Deep vein thrombosis
	Ultrasound‑confirmed
	□ Yes 
□ No
	

	Catheter‑related infection
	Positive catheter tip culture + systemic symptoms
	□ Yes 
□ No
	

	Fall / bed exit
	Any unplanned descent to floor
	□ Yes 
□ No
	

	Medication error
	Any preventable event potentially leading to inappropriate medication use
	□ Yes 
□ No
	






Table A3. Case Report Form (CRF) – Secondary Outcomes
	Outcome
	Measurement tool / definition
	Score range
	Collection time

	Nursing quality
	Newcastle Satisfaction with Nursing Scale (NSNS) – 19 items
	0–100
	At discharge

	Patient satisfaction
	Self‑designed questionnaire (20 items, 5‑point Likert)
	20–100
	At discharge

	Family satisfaction
	Self‑designed questionnaire (parallel version, 20 items)
	20–100
	At discharge

	Length of hospital stay
	Days from admission to discharge
	days (integer)
	At discharge

	30‑day mortality
	All‑cause death within 30 days postoperatively
	Yes / No
	Telephone follow‑up













Table B. Newcastle Satisfaction with Nursing Scale (NSNS) – 19‑item version
*Scoring: 1 = very dissatisfied, 2 = dissatisfied, 3 = neutral, 4 = satisfied, 5 = very satisfied.*
	Dimension
	Item
	Description
	Score (1‑5)

	Condition observation (5 items)
	C1
	How well did nurses monitor your condition?
	

	
	C2
	Were changes in your health noticed quickly?
	

	
	C3
	Did nurses check your vital signs as often as needed?
	

	
	C4
	Were you told about important changes in your condition?
	

	
	C5
	Did nurses respond promptly to alarms or calls?
	

	Basic nursing (5 items)
	B1
	Cleanliness of the bed and linen
	

	
	B2
	Assistance with washing, toileting, and meals
	

	
	B3
	Help with moving or positioning in bed
	

	
	B4
	Pain management effectiveness
	

	
	B5
	Overall comfort provided
	

	Specialised nursing (5 items)
	S1
	Knowledge of your illness and treatment
	

	
	S2
	Skill in using medical equipment (e.g., monitors, pumps)
	

	
	S3
	Explanation of tests and procedures
	

	
	S4
	Coordination with doctors and other staff
	

	
	S5
	Management of complications (e.g., headaches, nausea)
	

	Health education (4 items)
	H1
	Information about what to expect after surgery
	

	
	H2
	Instructions for medications at discharge
	

	
	H3
	Advice on lifestyle changes (e.g., smoking, blood pressure)
	

	
	H4
	Clarity of written discharge materials
	

	Total score
	
	Sum of all 19 items (range 19‑95) → transformed to 0‑100
	













Table C. Patient Satisfaction Questionnaire (Self‑designed, 20 items)
*Scoring: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.*
	Item
	Description
	Score (1‑5)

	1
	Nurses were polite and respectful.
	

	2
	Nurses explained things in a way I could understand.
	

	3
	I felt safe during my hospital stay.
	

	4
	My pain was managed well.
	

	5
	Nurses responded quickly when I called.
	

	6
	I received clear instructions about my medications.
	

	7
	The room was clean and quiet.
	

	8
	I was involved in decisions about my care.
	

	9
	I would recommend this hospital to my family.
	

	10
	Nurses checked on me frequently enough.
	

	11
	I was told who to contact if I had problems after discharge.
	

	12
	The nursing staff worked well as a team.
	

	13
	I received consistent information from different nurses.
	

	14
	My privacy was respected.
	

	15
	Nurses showed empathy and compassion.
	

	16
	I was encouraged to ask questions.
	

	17
	The discharge instructions were easy to follow.
	

	18
	I felt prepared to go home.
	

	19
	Overall, I am satisfied with the nursing care I received.
	

	20
	Overall satisfaction with the hospital stay.
	

	Total score
	Sum of all 20 items (range 20‑100)
	



Table D. Family Satisfaction Questionnaire (Self‑designed, parallel version)
*Scoring: 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree.*
	Item
	Description
	Score (1‑5)

	1
	Nurses kept our family informed about the patient’s condition.
	

	2
	Nurses answered our questions clearly.
	

	3
	We felt included in care decisions.
	

	4
	Nurses treated the patient with dignity and respect.
	

	5
	We were given emotional support.
	

	6
	Visiting hours and policies were reasonable.
	

	7
	We were told about potential complications.
	

	8
	Discharge planning involved our family.
	

	9
	We received written information about home care.
	

	10
	We knew who to contact after discharge.
	

	11
	Nurses communicated well with each other.
	

	12
	We were satisfied with the cleanliness of the unit.
	

	13
	The patient’s pain was managed well (from our observation).
	

	14
	We felt confident in the nursing staff’s skills.
	

	15
	Nurses were available when we needed them.
	

	16
	We were told about rehabilitation options.
	

	17
	The patient’s cultural and personal preferences were respected.
	

	18
	We felt the patient was safe.
	

	19
	Overall satisfaction with nursing care.
	

	20
	Would you recommend this hospital to others?
	

	Total score
	Sum of all 20 items (range 20‑100)
	

















Table E. HFMEA Fidelity Checklist (used for 20% of nursing shifts)
*Observation by quality management staff. Each item scored as: 0 = not done, 1 = partially done, 2 = fully done.*
	Domain
	Item
	Description
	Score (0‑2)

	Admission assessment
	A1
	Standardised checklist (GCS, Hunt‑Hess, Fisher) completed within 15 min
	

	
	A2
	Blood pressure protocol initiated (target SBP 140‑160 mmHg)
	

	Preoperative
	P1
	SBAR handover to operating room team
	

	
	P2
	Preoperative checklist (fasting, allergies, consent) verified
	

	Postoperative monitoring
	M1
	Neurological and vital signs assessed every 15‑30 min for first 24‑72 h
	

	
	M2
	ICP monitor checked hourly (or continuous)
	

	
	M3
	Rebleeding recognition checklist used every shift
	

	Complication management
	C1
	Daily TCD monitoring (days 3‑14)
	

	
	C2
	Triple‑H therapy initiated if vasospasm suspected
	

	
	C3
	Seizure prophylaxis given for high‑risk patients (Hunt‑Hess IV‑V)
	

	
	C4
	Pain assessed with NRS; stepwise analgesia used
	

	Infection prevention
	I1
	Hand hygiene observed before and after patient contact
	

	
	I2
	Catheter care protocol followed (sterile technique, daily assessment)
	

	Safety
	S1
	Bed rails up; restraints used appropriately for agitated patients
	

	Handover
	H1
	SBAR used at shift change
	

	Education
	E1
	Multimedia health education materials provided to patient/family
	

	Team meeting
	T1
	Monthly HFMEA team meeting attended (for lead nurses)
	

	Total fidelity score
	
	Sum of all items (max 34) → percentage
	


Fidelity threshold: ≥90% considered acceptable. Observed mean = 94.2% (range 88‑100%).



1

