
Table 1. Demographic characteristics of the Portuguese (n=645) and English (n=620) participants. 2023.
	Characteristics
	Portuguese participants
n (%)
	English participants 
n (%)

	Gender
	
	

	Female
	454 (70,61)
	402 (64,84)

	Male
	188 (29,24)
	216 (34,84)

	Non-binary/ others
	1 (0,16)
	2 (0,32)

	Missing
	2 (0,31)
	-

	Age (years)
	
	

	Mean (SD*)
	38,04 (9,2)
	39,17 (9,3)

	Min
	21,83
	25,40

	Max
	72,35
	72,37

	Educational background
	
	

	Nursing
	556 (86,20)
	479 (77,26)

	Medicine
	62 (9,61)
	80 (12,90)

	Pharmacy
	22 (3,41)
	11 (1,77)

	Other (Biomedicine, Public Health, Psychology)
	5 (0,78)
	50 (8,06)

	Conclusion of graduation level (years)
	
	

	Mean (SD)
	14,06 (8,8)
	15,93 (9,0)

	Min
	1
	1

	Max
	48
	51

	Post-graduation level
	
	

	Yes
	442 (68,53)
	477 (76,94)

	No
	203 (31,47)
	143 (23,06)

	Highest academic qualification
	
	

	Specialization
	344 (53,33)
	316 (50,97)

	Master, Doctorate, Postdoctorate
	98 (15,19)
	161 (25,94)

	Conclusion of post-graduation level (years)
	
	

	Mean (SD*)
	8,02 (5,6)
	10,48 (7,0)

	Min
	0
	0

	Max
	33
	40

	Work experience in Infection Prevention and Control (years)
	
	

	Mean (SD*)
	7,50 (6,7)
	8,96 (7,2)

	Min
	1
	1

	Max
	39
	43

	Weekly workload (hours)
	
	

	Mean (SD*)
	38,26 (6,6)
	35,54 (7,2)

	Min
	10
	12

	Max
	44
	60


*Standard deviation: SD
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Table 2. Exploratory factor analysis of the 63 items and 5 factors in Portuguese (n=645). 2023

	Item
	Factor 1
	Factor 2
	Factor 5
	Factor 3
	Factor 4
	Communality

	CHA12
	0,938
	 
	 
	 
	 
	0,786

	CHA13
	0,913
	 
	 
	 
	 
	0,787

	CHA5
	0,865
	 
	 
	 
	 
	0,825

	CHA2
	0,822
	 
	 
	 
	 
	0,892

	CHA8
	0,811
	 
	 
	 
	 
	0,882

	CHA7
	0,808
	 
	 
	 
	 
	0,812

	CHA11
	0,794
	 
	 
	 
	 
	0,722

	CHA3
	0,772
	 
	 
	 
	 
	0,817

	CHA9
	0,761
	 
	 
	 
	 
	0,847

	CHA1
	0,757
	 
	 
	 
	 
	0,868

	CHA6
	0,756
	 
	 
	 
	 
	0,791

	CHA14
	0,751
	 
	 
	 
	 
	0,730

	CHA28
	
	0,923
	
	
	
	0,882

	CHA31
	
	0,917
	
	
	
	0,842

	CHA29
	
	0,906
	
	
	
	0,808

	CHA27
	
	0,867
	
	
	
	0,840

	CHA30
	
	0,852
	
	
	
	0,800

	CHA34
	
	0,746
	
	
	
	0,905

	CHA36
	
	0,736
	
	
	
	0,900

	CHA32
	
	0,705
	
	
	
	0,677

	CHA33
	
	0,700
	
	
	
	0,836

	CHA35
	
	0,693
	
	
	
	0,886

	CHA37
	
	0,673
	
	
	
	0,691

	CHA21
	
	0,492
	
	
	
	0,736

	CHA23
	
	0,465
	
	
	
	0,713

	CHA53
	
	0,406
	
	
	
	0,735

	CHA52
	
	0,345
	
	
	
	0,756

	CHA46
	 
	 
	0,922
	 
	 
	0,924

	CHA45
	 
	 
	0,903
	 
	 
	0,853

	CHA47
	 
	 
	0,810
	 
	 
	0,871

	CHA48
	 
	 
	0,804
	 
	 
	0,848

	CHA61
	
	
	
	0,950
	
	0,858

	CHA60
	
	
	
	0,881
	
	0,824

	CHA57
	
	
	
	0,592
	
	0,567

	CHA55
	 
	 
	 
	 
	0,402
	0,696

	CHA54
	 
	 
	 
	 
	0,396
	0,816

	Eigenvalues
	10,22
	9,45
	5,06
	3,20
	1,09
	

	Proportion Var
	28,4%
	26,3%
	14,0%
	8,9%
	3,0%
	

	Cumulative Var
	28,4%
	54,7%
	68,7%
	77,6%
	80,6%
	

	Cronbachs’ alpha 
	0,97
	0,97
	0,96
	0,89
	0,91
	


Note: CHA= knowledge, skills and attitudes

Table 3. Estimating factor loading of the 36 items and 5 factors in Portuguese instrument (n=645). 2023

	Factor
	Item
	Loading
	SE*
	Lower CI**
	Upper CI
	p-value

	Fator 1 - Liderança e Gestão do Programa de Prevenção e Controle de Infecção
 
 
 
 
 
 
 
 
 
 
 
	1- Elabora o Programa de Prevenção e Controle de Infecção conforme legislação nacional vigente
	0,974
	0,002
	0,970
	0,979
	< 0.001

	
	2- Desenvolve recomendações de prevenção e controle de infecção com base em normas/ recomendações nacionais/ internacionais
	0,977
	0,002
	0,973
	0,982
	< 0.001

	
	3- Desenvolve um plano de contingência para as situações de epidemias de doenças infecciosas 
	0,928
	0,003
	0,922
	0,933
	< 0.001

	
	5- Comunica-se de forma efetiva com diferentes públicos
	0,930
	0,003
	0,925
	0,935
	< 0.001

	
	6- Utiliza estratégia multimodal na implementação de medidas de prevenção e controle de infecção 
	0,924
	0,003
	0,918
	0,930
	< 0.001

	
	7- Implementa um cronograma para monitorar elementos importantes para a prevenção e controle de infecção
	0,930
	0,003
	0,924
	0,935
	< 0.001

	
	8- Monitora indicadores de prevenção e controle de infecção
	0,979
	0,002
	0,974
	0,983
	< 0.001

	
	9- Divulga os resultados do monitoramento de indicadores de prevenção e controle de infecção 
	0,970
	0,002
	0,965
	0,975
	< 0.001

	
	11- Monitora dados referentes à qualidade do ar do serviço de saúde segundo legislação vigente
	0,890
	0,004
	0,883
	0,897
	< 0.001

	
	12- Monitora dados referentes à qualidade da água do serviço de saúde segundo legislação vigente. 
	0,917
	0,003
	0,910
	0,923
	< 0.001

	
	13- Monitora dados referentes à qualidade da limpeza do serviço de saúde segundo legislação vigente. 
	0,917
	0,003
	0,911
	0,924
	< 0.001

	
	14- Monitora dados referentes ao descarte de resíduos perfurocortantes e infectantes em serviços de saúde segundo legislação vigente. 
	0,879
	0,004
	0,872
	0,887
	< 0.001

	Fator 2 – Vigilância das infecções, prevenção e controle de infecção na prática clínica
	21- Implementa um plano de coleta de dados de vigilância epidemiológica das infecções relacionadas à assistência à saúde
	0,940
	0,004
	0,933
	0,948
	< 0.001

	
	23- Conduz a vigilância epidemiológica seguindo métodos padronizados e periodicidade definida 
	0,921
	0,004
	0,913
	0,928
	< 0.001

	
	27-Implementa estratégias de prevenção e controle de infecção relacionadas à higiene das mãos. 
	0,937
	0,003
	0,932
	0,943
	< 0.001

	
	28-Participa da formulação de políticas e rotinas sobre descontaminação e processamento de produtos e equipamentos para saúde
	0,981
	0,003
	0,975
	0,986
	< 0.001

	
	29-Implementa as estratégias de precauções padrão
	0,957
	0,003
	0,952
	0,962
	< 0.001

	
	30- Implementa estratégias de prevenção e controle de infecção relacionadas à limpeza/ desinfecção de superfícies.
	0,922
	0,003
	0,916
	0,928
	< 0.001

	
	31- Implementa estratégias de prevenção de infecção de sítio cirúrgico
	0,936
	0,003
	0,930
	0,941
	< 0.001

	
	32- Monitora a adesão dos profissionais às precauções padrão. 
	0,840
	0,004
	0,832
	0,848
	< 0.001

	
	33- Recomenda estratégias de prevenção de pneumonia associada à ventilação mecânica
	0,932
	0,003
	0,926
	0,938
	< 0.001

	
	34- Recomenda estratégias de prevenção de infecção do trato urinário associada a sonda vesical.
	0,992
	0,002
	0,988
	0,997
	< 0.001

	
	35- Recomenda os cuidados necessários durante o transporte do paciente em precauções específicas. 
	0,941
	0,003
	0,936
	0,946
	< 0.001

	
	36- Implementa estratégias de prevenção de infecção de corrente sanguínea associada a cateter central
	0,993
	0,002
	0,989
	0,997
	< 0.001

	
	37- Monitora a adesão dos profissionais de saúde às precauções baseadas nos modos de transmissão. 
	0,864
	0,004
	0,856
	0,873
	< 0.001

	Fator 5 – Prevenção e Gestão de surtos
 
 
 
	45- Determina a existência de um surto de acordo com as recomendações vigentes
	0,953
	0,003
	0,947
	0,959
	< 0.001

	
	46- Elabora hipóteses sobre a fonte e os modos de transmissão. 
	0,990
	0,003
	0,984
	0,995
	< 0.001

	
	47- Recomenda as medidas de controle a serem tomadas para reduzir o risco de propagação de microrganismos. 
	0,972
	0,003
	0,965
	0,978
	< 0.001

	
	48- Elabora um relatório final sobre a investigação do surto
	0,962
	0,003
	0,956
	0,968
	< 0.001

	Fator 3 - Qualidade e Saúde ocupacional
	57- Participa em avaliações externas (ex.: acreditação, certificações e regularização) e internas de qualidade. 
	0,889
	0,008
	0,874
	0,904
	< 0.001

	
	60- Assessora o desenvolvimento/ revisão de políticas e procedimentos de saúde ocupacional relacionados à prevenção e controle de infecção. 
	0,960
	0,006
	0,948
	0,972
	< 0.001

	
	61- Assessora o departamento de Saúde e Segurança Ocupacional quanto à recomendação de restrição ao trabalho relacionadas a doenças transmissíveis. 
	0,934
	0,006
	0,922
	0,945
	< 0.001

	Fator 4 – Educação em Prevenção e Controle de Infecção
 
 
 
	54- Avalia a eficácia das sessões de educação/ treinamento. 
	0,943
	0,004
	0,935
	0,951
	< 0.001

	
	52- Elabora relatório da sessão educativa
	0,864
	0,005
	0,854
	0,874
	< 0.001

	
	55- Adapta as estratégias de educação/ treinamento de acordo com o público-alvo.
	0,970
	0,004
	0,962
	0,978
	< 0.001

	
	53- Implementa o treinamento sobre prevenção e controle de infecção para profissionais assistenciais e das áreas de apoio no momento da admissão e periodicamente. 
	0,950
	0,004
	0,942
	0,959
	< 0.001


SE: standard error of factor loading, CI: confidence interval of the factor loading 




Table 4. Fit index values of the confirmatory factor analysis of the 36 items and 5 factors Portuguese instrument (n=645). 2023

	 Index
	Statistic
	Lower CI
	Upper CI
	df
	p-value

	Model chi-square
	5530
	 
	 
	584
	< 0.001

	Baseline (null) model chi-square
	2237700
	
	
	630
	< 0.001

	Comparative Fit Index (CFI)
	0,998
	 
	 
	 
	 

	Tucker-Lewis Index (TLI)
	0,998
	
	
	
	

	Root Mean Square Error of Approximation (RMSEA)
	0,115
	0,112
	0,117
	 
	< 0.001

	Standardized Root Mean Square Residual (SRMR)
	0,055
	 
	 
	 
	 




Table 5. Exploratory factor analysis of the 37 items and 5 factors in English (n=620). 2023

	Item  
	Factor 1
	Factor 5
	Factor 4
	Factor 3
	Factor 2
	Communality

	CHA7
	0,989
	 
	 
	 
	 
	0,903

	CHA6
	0,976
	 
	 
	 
	 
	0,917

	CHA5
	0,943
	 
	 
	 
	 
	0,883

	CHA10
	0,788
	 
	 
	 
	 
	0,886

	CHA3
	0,761
	 
	 
	 
	 
	0,821

	CHA11
	0,757
	 
	 
	 
	 
	0,881

	CHA12
	0,683
	 
	 
	 
	 
	0,825

	CHA14
	0,665
	 
	 
	 
	 
	0,834

	CHA65
	0,597
	 
	 
	 
	 
	0,811

	CHA63
	0,580
	 
	 
	 
	 
	0,771

	CHA49
	0,574
	 
	 
	 
	 
	0,833

	CHA59
	0,504
	 
	 
	 
	 
	0,744

	CHA1
	0,362
	 
	 
	 
	 
	0,725

	CHA9
	0,345
	 
	 
	 
	 
	0,741

	CHA30
	
	0,838
	
	
	
	0,839

	CHA37
	
	0,799
	
	
	
	0,757

	CHA36
	
	0,771
	
	
	
	0,785

	CHA28
	
	0,770
	
	
	
	0,882

	CHA32
	
	0,732
	
	
	
	0,723

	CHA29
	
	0,658
	
	
	
	0,857

	CHA34
	
	0,632
	
	
	
	0,858

	CHA31
	
	0,551
	
	
	
	0,822

	CHA22
	 
	 
	0,793
	 
	 
	0,819

	CHA24
	 
	 
	0,750
	 
	 
	0,816

	CHA25
	 
	 
	0,743
	 
	 
	0,771

	CHA20
	 
	 
	0,683
	 
	 
	0,846

	CHA23
	 
	 
	0,671
	 
	 
	0,845

	CHA19
	
	
	0,612
	
	
	

	CHA21
	
	
	0,576
	
	
	

	CHA16
	 
	 
	0,485
	 
	 
	0,724

	CHA45
	
	
	
	0,808
	
	0,869

	CHA47
	
	
	
	0,755
	
	0,748

	CHA44
	
	
	
	0,741
	
	0,807

	CHA70
	 
	 
	 
	 
	0,814
	0,826

	CHA67
	 
	 
	 
	 
	0,754
	0,877

	CHA68
	 
	 
	 
	 
	0,730
	0,574

	CHA66
	 
	 
	 
	 
	0,644
	0,795

	Eigenvalues
	10,54
	7,65
	5,88
	4,30
	3,88
	

	Proportion Var
	26,3%
	19,1%
	14,7%
	10,7%
	9,7%
	

	Cumulative Var
	26,3%
	45,5%
	60,2%
	70,9%
	80,6%
	

	Cronbachs’ alpha
	0,98
	0,96
	0,96
	0,93
	0,91
	


Note: CHA= knowledge, skills and attitudes
Table 6 Estimating factor loading of the 37 items and 5 factors of the English instrument (n=620). 2023
	Factor
	Item
	Loading
	SE*
	Lower CI**
	Upper CI
	p-value

	Fator 1 - Leadership and infection prevention control programme management

 
 
 
 
 
 
 
 
 
 
 
 
 
	1- Implements the infection prevention and control (IPC) action plan addressing local needs.
	0,736
	0,008
	0,719
	0,753
	< 0.001

	
	3- Develops an infectious diseases epidemic/ outbreak plan with clear objetives, time frame, responsibilities, and budget. 
	0,829
	0,009
	0,811
	0,847
	< 0.001

	
	5- Sets professional development plans to infection control practitioners. 
	0,875
	0,009
	0,856
	0,894
	< 0.001

	
	6- Evaluates performance and provides constructive feedback to other infection control practitioners
	0,881
	0,009
	0,863
	0,900
	< 0.001

	
	7- Mentors other infection control practitioners. 
	0,877
	0,010
	0,858
	0,896
	< 0.001

	
	9- Engages with organization's leadership and/or clinical governance framework to prioritize IPC activities within the quality and patient safety programmes. 
	0,705
	0,008
	0,689
	0,720
	< 0.001

	
	10- Influences and persuade up to and including executive level, team, and consensus build within and across stakeholder groups.
	0,849
	0,009
	0,831
	0,867
	< 0.001

	
	11- Provides feedback on the design of construction and/or renovation projects for health services 
	0,853
	0,009
	0,835
	0,871
	< 0.001

	
	12- Understands evidence-based strategies supporting workload, staffing, and bed occupancy in order to prevent the transmission of health care associated infection (HAI).
	0,751
	0,008
	0,734
	0,767
	< 0.001

	
	14- Ensure continuous adequate supply of appropriate personal protective equipment (PPE) for both clinical care and health care waste handling and cleaning.
	0,794
	0,009
	0,776
	0,811
	< 0.001

	
	49- Develop IPC policies and strategies to ensure that the health care facility has the minimum requirement to effectively recognize an infectious disease threat, including planning, preparation, implementation, evaluation, and communication
	0,820
	0,009
	0,802
	0,838
	< 0.001

	
	59- Evaluates the effectiveness of education/training sessions processes and learning outcomes.
	0,769
	0,009
	0,752
	0,786
	< 0.001

	
	63- Advises on IPC indicators and benchmarking to be included in quality and patient safety assessment tools and systems.
	0,751
	0,009
	0,734
	0,768
	< 0.001

	
	65- Provides regular and timely feedback activities on HAI rates and compliance with infection prevention practices to key stakeholders.
	0,821
	0,009
	0,803
	0,838
	< 0.001

	Fator 5 – Health care-associated infection surveillance and clinical practice.
	28- Uses HAI surveillance standardized definitions. 
	0,777
	0,010
	0,758
	0,796
	< 0.001

	
	29- Periodically reviews epidemiological characteristics
	0,814
	0,010
	0,794
	0,833
	< 0.001

	
	30- Conducts epidemiological surveillance
	0,738
	0,010
	0,719
	0,758
	< 0.001

	
	31- Uses and interpret appropriate statistical techniques to describe epidemiological data 
	0,836
	0,010
	0,817
	0,856
	< 0.001

	
	32- Uses information technology to collect, interpret, and disseminate data. 
	0,695
	0,010
	0,676
	0,714
	< 0.001

	
	34- Systematically analyse routine surveillance data aiming for early identification of clusters or outbreaks. 
	0,842
	0,010
	0,822
	0,862
	< 0.001

	
	36- Develops standard operation procedures (SOPs) for the implementation of standard precautions and transmission-based precautions.
	0,732
	0,010
	0,713
	0,752
	< 0.001

	
	37- Recommends which type of precaution category is needed, according to microorganisms transmission modes. 
	0,687
	0,010
	0,668
	0,706
	< 0.001

	Fator 4 – Basic microbiology and antimicrobial resistance prevention
 
 
 
 
 
 
 
	16- Work in partnership with the microbiology laboratory to identify infectious agents of epidemiological importance.
	0,699
	0,009
	0,682
	0,716
	< 0.001

	
	19- Understand the difference between colonization, infection, and contamination
	0,687
	0,009
	0,669
	0,704
	< 0.001

	
	20- Knows the classification, taxonomy, and key characteristics of microorganisms 
	0,675
	0,008
	0,659
	0,692
	< 0.001

	
	21- Understand the difference between sensitivity, specificity, positive/negative predictive value.
	0,721
	0,009
	0,703
	0,738
	< 0.001

	
	22- Contribute with national and/or local efforts to minimize antimicrobial resistance. 
	0,614
	0,009
	0,598
	0,631
	< 0.001

	
	23- Knows the definition of antibiotic resistant microorganisms.
	0,673
	0,009
	0,656
	0,690
	< 0.001

	
	24- Provides IPC policies and strategies to guide surveillance of antibiotic resistant microorganisms
	0,652
	0,009
	0,635
	0,669
	< 0.001

	
	25- Implements Antimicrobial Stewardship Program measures to increase/enhance IPC. 
	0,647
	0,009
	0,629
	0,664
	< 0.001

	Fator 3 – Occupational health
	66- Collaborates with Occupational Health and Safety regarding health care professional counselling related to communicable diseases and/or exposures.
	0,745
	0,013
	0,719
	0,771
	< 0.001

	
	67- Contribute to the development of recommendations for work restriction related to communicable diseases and/or exposures.
	0,754
	0,013
	0,728
	0,780
	< 0.001

	
	68- Encourage health care workers to take part in institutional immunization programmes.
	0,401
	0,009
	0,382
	0,419
	< 0.001

	
	70- Collaborate with Occupational Health Services on the development of policies to improve health care worker safety.
	0,697
	0,013
	0,672
	0,721
	< 0.001

	Fator 2 – Decontamination and reprocessing of medical devices and equipment.
 
 
	44- Contribute to the development for the monitoring of physical layout of the SSD.
	0,728
	0,015
	0,700
	0,757
	< 0.001

	
	45- Contributes to the development for the documentation and reporting of practices to ensure full traceability of sterilized medical devices to the patient on whom it was used. 
	0,781
	0,015
	0,750
	0,811
	< 0.001

	
	47- Coordinates the investigation of breaches in reprocessing of any medical devices that may have caused harmed to the patient.
	0,775
	0,016
	0,745
	0,806
	< 0.001


SE: standard error of factor loading, CI: confidence interval of the factor loading

Table 7. Fit index values of the confirmatory factor analysis of the 37 items and 5 factors English instrument (n=620). 2023

	 Index
	Statistic
	Lower CI
	Upper CI
	df
	p-value

	Model chi-square
	872,07
	 
	 
	619
	<0.001

	Baseline (null) model chi-square
	134640
	
	
	666
	<0.001

	Comparative Fit Index (CFI)
	0,998
	 
	 
	 
	 

	Tucker-Lewis Index (TLI)
	0,998
	
	
	
	

	Root Mean Square Error of Approximation (RMSEA)
	0,026
	0,022
	0,030
	 
	1,000

	Standardized Root Mean Square Residual (SRMR)
	0,051
	 
	 
	 
	 




