Supplementary File 1
Table 1a Task definitions
	Task category 
	Definition 

	Preparation 
	Preparation and dispensation of medication and supplies

	Clarification/Discussion
	Confirmation of drug dosage or procedure

	Administration 
	Processes of drug delivery by various routes (e.g., injection, intravenous infusion, nebulization inhalation) 

	Documentation
	Data entry into computer or paperwork, recording doses administered, quality control results and patient demographics, signing or dictating a patient’s chart

	Health education
	Drug-related health education for patients and families

	Materials disposal
	Disposal of material after administration

	Direct care
	Tasks directly related to patient care.

	Indirect care
	Tasks not directly related to patient care

	Professional communication
	All non-medication-related communication with another health professional includes ward and patient handover.
Excludes medication-related communication

	Social communication
	All non-professional communication, e.g., meal/tea breaks, personal calls

	Transition 
	Work-related movement between rooms or tasks includes movement between the medication room, nursing station, patient room on wards



Table 1b Source definitions
	Source
	Definition

	Staff RN
	Direct interaction with nurses on the same unit or a different unit(nurse assistant, registered nurse, nurse manager)

	Nurse Self
	The observed nurse initiates interaction

	Other Health professional
	Direct interaction with a non-nursing health professional (e.g., MD, APRN, pharmacist, physical therapist)

	Patient/Family member
	Direct interaction with an assigned patient or different or different patient

	Alarm
	Nonverbal alert/sound




Table 1c Intent definitions
	Intent
	Definition

	Warning or alert
	A sign or signal of something negative occurring or a notice to be careful. Intended to make people aware of impending danger or difficulty. 

	Reminder
	To cause an individual to remember or recall an event. Provide a mechanism to foster uniformity, consistency, or compliance.

	Notification
	Process of informing. The most generic type of interruption with a low degree of importance. May be purely informational.

	Suggestion
	Ideas or proposals that are propagated to individuals. Unlikely to be urgent and may explicitly state recommended actions.

	Question
	To ask a question for any reason.

	Help-seeking
	To ask for others’ help.

	Self-protection
	To safeguard itself from harm, danger, threat, or negative influences.

	Relax
	For relax.

	Remediation
	Process of correcting, improving, or restoring something damaged, defective, contaminated, or otherwise needing repair or enhancement.


Table 1d Response definitions
	Response
	Definition

	Switch
	Suspending the original task to perform the interruption task

	Multitask
	Continuing the original task while performing the interruption task concurrently and multitasking.

	Postpone
	[bookmark: OLE_LINK1]Continuing the original task. Verbalizes that the interruption task will be attended to at a later time.

	Reject
	Continuing the original task. Does not make any attempt to attend to the interruption task or verbalize that the interruption task will not be performed.


Location: supply room, nurses station, medication room, corridor


Table 1e Interruption types definitions
	Response
	Definition

	Intrusion
	Unplanned interactions such as unexpected visits or phone calls that demand immediate attention. These often disrupt workflow but can provide critical information or social support.

	Distraction
	Environmental or cognitive disturbances, such as noise or irrelevant thoughts, which typically hinder task completion but may occasionally trigger creative insights.

	Discrepancy
	Situations where errors or inconsistencies require attention, interrupting current tasks but potentially preventing larger problems.

	Break
	Voluntary or scheduled pauses in work, which can help restore focus and reduce fatigue, potentially improving performance.



Table 1f Interruption outcomes definitions
	Response
	Definition

	Positive
	The interruption yielded a net benefit to the primary task or patient safety - e.g., intercepting a potential medication error, obtaining critical patient information mid-task, or clarifying an ambiguous order - such that the primary task’s quality or safety was enhanced relative to if the interruption had not occurred.

	Negative
	The interruption adversely affected the primary task, manifesting as procedural failures, clinical errors (dosage/timing/route discrepancy), task delay, or increased cognitive load upon resumption.




	[bookmark: _Toc144941109]Table 2 Medication Interruption Observation Form                                        Number：□□-□□-□□-□□

	No.
	Primary task
	Interruption task
	Interruption task priority
	Source
	Location
	Intent
	Interruption types
	Outcome
	Response
	Time (seconds)

	
	A. Preparation 
B. Clarification/ Discussion
C. Administration 
D. Documentation
E. Health education
F. Disposal of materials
G. Direct care
H. Indirect care
I. Professional communication
J. Social communication
K. Transition 
	A. Preparation 
B. Clarification/ Discussion
C. Administration 
D. Documentation
E. Health education
F. Disposal of materials
G. Direct care
H. Indirect care
I. Professional communication
J. Social communication
K. Transition 
	A. High
B. Medium
C. Low
	A. Staff RN
B. Nurse Self
C. Other Health professional
D. Patient/ Family member
E. Alarm
	A. Supply room
B. Nurses station
C. Medication room
D. Corridor
	A. Warning or alert
B. Reminder
C. Notification
D. Suggestion
E. Question
F. Help-seeking
G. Self-protection
H. Relax
I. Remediation
	A. Intrusion
B. Distraction
C. Discrepancy
D. Break
	A. Positive
B. Negative
	A. Switch
B. Multitask
C. Postpone
D. Reject
	E.g. “80” means 80 seconds

	1
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	


Observation time:__________:___—___:___                                  Observer’s signature:                            
Total patients:___ Number of nurses: ___
Shift type: _______(Primary Nurse Shift A, Shift P, Shift N, Regular Day Shift, Medication Administration Shift, General Affairs Shift)

Table 3 Interruptions of medication tasks by source of interruption(n=2091)
	Source of Interruption
	Medication tasks, N (%)

	Staff registered nurses
	786 (37.6)

	Nurse self
	436 (20.9)

	Other health professional
	115 (5.5)

	Patient or family member
	468 (22.4)

	Alarm
	286 (13.7)

	Total
	2091 (100)



Table 4 Inter-observer agreement of categorical variables via weighted Kappa analysis (n=102)
	Variable
	Sample size (n)
	Kappa
	95% CI

	Primary task
	102
	0.87
	0.79 - 0.95

	Interruption task
	102
	0.85
	0.73 - 0.91

	Interruption types
	102
	0.74
	0.64 - 0.84

	Intent of Interruption
	102
	0.73
	0.62 - 0.86

	Interruption location
	102
	0.90
	0.84 - 0.96

	Interruption source
	102
	0.79
	0.69 - 0.89













Table 5 Associations between nurse demographic characteristics and response strategies to interruptions during medication tasks (n=2091)
	[bookmark: _GoBack]Variables
	Response to interruptions, N(%)
	²(df),
p-value
	Cramer’s V

	
	Total
	Reject
	Switch 
	Multitask
	Postpone
	
	

	Age, year
	
	
	
	
	
	86.497*
(9)
p＜0.01
	0.117

	＜25
	23
(1.1)
	0a,b
	0b
	23 (2.0)a
	0a,b
	
	

	25~35
	1171
(56.0)
	49
(33.1)a
	334
(50.8)b
	693
(61.1)c
	95
(62.9)c
	
	

	35~45
	677
(32.4)
	72
(48.6)a
	233
(35.5)b
	323
(28.5)c
	49
(32.5)b,c
	
	

	Over 45
	220
(10.5)
	27
(18.2)a
	90
(13.7)a
	96
(8.5)b
	7
(4.6)b
	
	

	Unit
	
	
	
	
	
	248.313*
(6)
p＜0.01
	0.244

	Orthopedic unit
	956
(45.7)
	29
(19.6)a
	208
(31.7)b
	660
(58.1)c
	59
(39.1)b
	
	

	Burn unit
	627
(30.0)
	91(61.5)a
	291
(44.3)b
	208
(18.3)c
	37
(24.5)c
	
	

	Endocrine unit
	508
(24.3)
	28(18.9)a
	158
(24.0)a
	267
(23.5)a
	55
(36.4)b
	
	

	Educational level
	
	
	
	
	
	2.856*
(3)
p=0.414
	0.037

	Associate Degree
	215
(10.3)
	12
(8.1)
	76
(11.6)
	115
(10.1)
	12
(7.9)
	
	

	Baccalaureate degree or higher
	1876
(89.7)
	136
(91.9)
	581
(88.4)
	1020
(89.9)
	139
(92.1)
	
	

	Nursing experience, year
	
	
	
	
	
	39.712*
(3)
p＜0.01
	0.138

	＜10
	1161
(55.5)
	57
(38.5)a
	326
(49.6)a
	684
(60.3)b
	94
(62.3)b
	
	

	≥10
	930
(44.5)
	91
(61.5)a
	331
(50.4)a
	451
(39.7)b
	57
(37.7)b
	
	

	Clinical nursing instructor
	
	
	
	
	
	33.848*
(3)
p＜0.01
	0.127

	Yes
	1433
(68.5)
	90
(60.8)a
	404
(61.5)a
	820
(72.2)b
	119
(78.8)b
	
	

	No
	658
(31.5)
	58
(39.2)a
	253
(38.5)a
	315
(27.8)b
	32
(21.2)b
	
	

	Nursing title
	
	
	
	
	
	116.264*
(6)
p＜0.01
	0.167

	Nurse
	242
(11.6)
	19
(0.7)a
	34
(5.2)a
	203
(17.9)b
	4
(2.6)a
	
	

	Senior nurse
	1295
(61.9)
	83
(56.1)a,b
	433
(65.9)b
	673
(59.3)a
	106
(70.2)a,b
	
	

	Nurse supervisor or above
	554
(26.5)
	64
(43.2)a
	190
(28.9)b
	259
(22.8)c
	41
(27.2)b,c
	
	

	Competency level
	
	
	
	
	
	40.351*
(6)
p＜0.01
	0.098

	N1
	265
(12.7)
	12
(8.1)a
	96
(14.6)a
	146
(12.9)a
	11
(7.3)a
	
	

	N2
	502
(24.0)
	23
(15.5)a,b
	186
(28.3)c
	274
(24.1)b,c
	19
(12.6)a
	
	

	N3 or above
	1324
(63.3)
	113
(76.4)a
	375
(57.1)b
	715
(63.0)b
	121
(80.1)a
	
	

	Interruption training experience
	
	
	
	
	
	121.611*
(6)
p＜0.01
	0.171

	Participated as presenter/facilitator
	50
(2.4)
	7
(4.7)a,b
	24
(3.7)b
	18
(1.6)a
	1
(0.7)a,b
	
	

	Attended one or multiple sessions
	1082
(51.7)
	54
(36.5)a
	243
(37.0)a
	700
(61.7)b
	85
(56.3)b
	
	

	No previous participation
	959
(45.9)
	87
(58.8)a
	390
(59.4)a
	417
(1135)b
	65
(151)b
	
	


Note1. * 0 cells (0.0%) have expected counts less than 5. Maximum likelihood ratio chi-square was used.
Note2. Within each row, values sharing a common lowercase superscript letter indicate no statistically significant difference after Bonferroni correction (P> 0.05), whereas those with different superscripts indicate a statistically significant difference (P< 0.05).
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	[bookmark: bold2][bookmark: bold4][bookmark: italic1][bookmark: bold3][bookmark: italic5][bookmark: italic4][bookmark: bold1][bookmark: italic2][bookmark: italic3]
	Item No
	Recommendation
	Page
No

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	1

	[bookmark: italic8][bookmark: bold7]Introduction

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	1

	[bookmark: italic11][bookmark: bold10]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	2

	[bookmark: italic12][bookmark: bold11]Methods

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	5

	[bookmark: italic14][bookmark: bold13]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	5

	Participants
	6
	(a) Give the eligibility criteria, and the sources and methods of selection of participants
	5

	[bookmark: italic17][bookmark: bold16]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	5,6

	[bookmark: italic18][bookmark: bold17][bookmark: italic19][bookmark: bold18]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	6,7

	[bookmark: bold20][bookmark: italic20]Bias
	9
	Describe any efforts to address potential sources of bias
	5,6

	[bookmark: italic21][bookmark: bold21]Study size
	10
	Explain how the study size was arrived at
	5,6

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	7

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	7

	[bookmark: italic26][bookmark: bold24]
	
	(b) Describe any methods used to examine subgroups and interactions
	7

	[bookmark: italic27][bookmark: bold25]
	
	(c) Explain how missing data were addressed
	7

	[bookmark: italic28][bookmark: bold26]
	
	(d) If applicable, describe analytical methods taking account of sampling strategy
	7

	[bookmark: italic29][bookmark: bold27]
	
	(e) Describe any sensitivity analyses
	NA

	[bookmark: bold28][bookmark: italic30]Results

	[bookmark: bold29][bookmark: italic31]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	8

	[bookmark: italic32][bookmark: bold31]
	
	(b) Give reasons for non-participation at each stage
	NA

	[bookmark: italic33][bookmark: bold32]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	NA

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	8

	[bookmark: italic36][bookmark: bold36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	8

	[bookmark: italic38][bookmark: bold38]Outcome data
	[bookmark: bold39]15*
	Report numbers of outcome events or summary measures
	9

	[bookmark: bold41][bookmark: italic40]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	10

	[bookmark: bold42][bookmark: italic41]
	
	(b) Report category boundaries when continuous variables were categorized
	10,12

	[bookmark: bold43][bookmark: italic42]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	NA

	[bookmark: bold44][bookmark: italic43]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	12

	[bookmark: bold45][bookmark: italic44]Discussion

	[bookmark: bold46][bookmark: italic45]Key results
	18
	Summarise key results with reference to study objectives
	13

	[bookmark: bold47][bookmark: italic46]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	16-17

	[bookmark: bold48][bookmark: italic47]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	14-16

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	17

	[bookmark: bold50][bookmark: italic49]Other information

	[bookmark: bold51][bookmark: italic50]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	NA


*Give information separately for exposed and unexposed groups.
Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
