Additional file 1
Questionnaire and knowledge, attitude and practice scoring framework
This file presents the questionnaire domains, item wording, response coding, branching logic and scoring rules used in the study.
Section A. Participant and workplace characteristics
	Code
	Question or variable
	Response options

	A1
	Age in completed years
	Numeric

	A2
	Sex
	Female / Male / Other or prefer not to say

	A3
	Professional cadre
	Registered nurse / enrolled or community health nurse / midwife / specialist nurse

	A4
	Years of nursing practice
	<2 / 2-5 / 6-10 / >10

	A5
	Administrative district
	One of the 16 district codes

	A6
	Current hospital
	Coded facility identifier

	A7
	Hospital type
	District / regional / tertiary / faith-based

	A8
	Current ward or service
	Outpatient / medical / surgical / maternity / emergency / pediatrics / theater

	A9
	Night shifts during previous month
	Number

	A10
	Usual patient load on most recent shift
	Manageable / high

	A11
	Sharps or IPC training during previous 12 months
	Yes / No

	A12
	Sharps container within arm's reach at point of care
	Always / sometimes / never

	A13
	Safety-engineered needles or cannulas routinely available
	Yes / No

	A14
	Gloves reliably available
	Yes / No

	A15
	Know the hospital injury-reporting procedure
	Yes / No

	A16
	HBV vaccination status
	Fully vaccinated / partially vaccinated / unvaccinated / undocumented

	A17
	Number of hepatitis B vaccine doses reported
	Numeric; asked if fully or partially vaccinated

	A18
	Vaccination documentation available
	Yes / No; asked if fully or partially vaccinated


Section B. Injury and post-exposure response
	Code
	Question
	Response options
	Branching

	B1
	Any needlestick or percutaneous sharps injury during previous 12 months?
	Yes / No
	All participants

	B2
	Any such injury during nursing career?
	Yes / No
	All participants

	B3
	Number of injuries during previous 12 months
	1 / 2 / 3 or more
	If B1=Yes

	B4
	Main activity during most recent injury
	Injection / cannulation / blood draw / waste or cleaning / recapping / suture or procedure assistance
	If B1=Yes

	B5
	When did the injury occur?
	During procedure / after procedure before disposal / during disposal or cleaning / during recapping
	If B1=Yes

	B6
	Device involved
	Hollow-bore needle / cannula stylet / suture needle / lancet / other sharp
	If B1=Yes

	B7
	Visible blood on device
	Yes / No / Unknown
	If B1=Yes

	B8
	Depth of injury
	Superficial / deep / unknown
	If B1=Yes

	B9
	Immediate first aid performed
	Yes / No
	If B1=Yes

	B10
	Injury reported within 24 h
	Yes / No
	If B1=Yes

	B11
	Source patient tested
	Yes / No / not possible
	If B1=Yes

	B12
	PEP assessment received
	Yes / No
	If B1=Yes

	B13
	PEP indicated after assessment
	Yes / No
	If B12=Yes

	B14
	HIV PEP started
	Yes / No
	If B13=Yes

	B15
	Time from injury to PEP start
	Within 2 h / 2-24 h / 25-72 h / >72 h
	If B14=Yes

	B16
	Completed 28-day course
	Yes / No / unknown
	If B14=Yes

	B17
	Follow-up testing or review documented
	Yes / No / unknown
	If B14=Yes


Section C. Knowledge scale: 15 items
Response options were True, False and Do not know. Correct answers scored 1; incorrect and Do not know answers scored 0. The total range was 0–15. Adequate knowledge was defined as 12–15 (≥80%). The study team specified this competency benchmark before outcome analysis and used it for descriptive classification.
	Item
	Statement
	Correct answer
	Score

	K1
	HBV can be transmitted by a contaminated needlestick.
	True
	1 for True

	K2
	HCV can be transmitted by a contaminated needlestick.
	True
	1 for True

	K3
	HIV can be transmitted by a contaminated needlestick.
	True
	1 for True

	K4
	Used needles should routinely be recapped before disposal.
	False
	1 for False

	K5
	The injury site should be washed promptly with soap and water.
	True
	1 for True

	K6
	Squeezing or scrubbing the wound aggressively is recommended.
	False
	1 for False

	K7
	A sharps injury should be reported promptly, preferably within 24 h.
	True
	1 for True

	K8
	HIV PEP is most effective when started as soon as possible.
	True
	1 for True

	K9
	HIV PEP may be considered up to 72 h after exposure.
	True
	1 for True

	K10
	A standard HIV PEP course lasts 28 days.
	True
	1 for True

	K11
	HBV vaccination can protect a susceptible health worker from infection after occupational exposure risk.
	True
	1 for True

	K12
	A vaccine is available to prevent HCV infection.
	False
	1 for False

	K13
	There is a standard antiviral PEP course that prevents HCV after needlestick injury.
	False
	1 for False

	K14
	Source-patient testing may inform post-exposure management when consent and policy permit.
	True
	1 for True

	K15
	Sharps containers should be replaced before they become overfilled.
	True
	1 for True


Section D. Attitude scale: 10 items
Responses were Strongly disagree=1, Disagree=2, Neither agree nor disagree=3, Agree=4 and Strongly agree=5. Reverse-scored items were AT2 and AT6. The total range was 10–50. Favorable attitude was defined as 38–50 (≥76%). The study team specified this competency benchmark before outcome analysis and used it for descriptive classification.
	Item
	Statement
	Direction

	AT1
	Every sharps injury should be reported, even when the source patient seems low risk.
	Positive

	AT2
	Reporting a needlestick usually causes blame and should be avoided for minor injuries.
	Reverse

	AT3
	Ward managers share responsibility for making sharps handling safer.
	Positive

	AT4
	Safety-engineered devices deserve priority in high-exposure procedures.
	Positive

	AT5
	A nurse should feel able to stop a procedure when disposal conditions are unsafe.
	Positive

	AT6
	Needlestick injuries are an unavoidable part of nursing work.
	Reverse

	AT7
	Exposure surveillance helps improve patient and worker safety.
	Positive

	AT8
	Starting PEP promptly is important even when it disrupts routine work.
	Positive

	AT9
	Staff should receive feedback after reported sharps incidents.
	Positive

	AT10
	Non-punitive reporting encourages prevention.
	Positive


Section E. Practice scale: 12 items
Frequency response options were Never, Sometimes and Always. Each item carried equal weight and used binary scoring. For positively worded safe practices, Always scored 1; Sometimes and Never scored 0. For unsafe items P2, P4 and P6, Never scored 1; Sometimes and Always scored 0. The total range was 0–12. Safer practice was defined as 10–12 (≥83.3%). The study team specified this competency benchmark before outcome analysis and used it for descriptive classification.
	Item
	Practice statement
	Safest response

	P1
	Dispose of a used needle immediately after the procedure.
	Always

	P2
	Recap a used needle before disposal.
	Never; reverse scored

	P3
	Place the sharps container within reach before beginning a procedure.
	Always

	P4
	Continue using a sharps container after the fill line is reached.
	Never; reverse scored

	P5
	Wear gloves when blood exposure is anticipated.
	Always

	P6
	Carry an exposed used sharp between beds or procedure areas.
	Never; reverse scored

	P7
	Report a needlestick through the hospital procedure.
	Always

	P8
	Perform immediate first aid after an injury.
	Always

	P9
	Seek PEP assessment promptly after a potentially infectious exposure.
	Always

	P10
	Activate the safety feature when a safety-engineered device is used.
	Always

	P11
	Check that a sharps container is available before starting a procedure.
	Always

	P12
	Ask for replacement when sharps containers or protective supplies are unavailable.
	Always


Scoring and quality-control algorithm
Calculate each domain score only when all items are answered. Code the domain as missing when any item is unanswered.
Calculate KR-20 for the dichotomous knowledge items and Cronbach alpha for attitude and practice items. Observed values were 0.76, 0.82 and 0.78, respectively.
Report continuous domain scores and the prespecified categories. Treat category thresholds as descriptive competency benchmarks.
Use continuous standardized domain scores in sensitivity analyses to assess dependence on the cutoffs.
The primary model excluded the composite practice score because recapping and point-of-care disposal are component items.
Keep HBV vaccination in four categories: fully vaccinated, partially vaccinated, unvaccinated and undocumented. Full vaccination means a completed three-dose schedule and partial vaccination means one or two doses. Check the dose count in A17 against the category reported in A16.
Apply the Section B branching rules so each PEP percentage uses the clinical denominator for that stage.
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