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	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: italic6][bookmark: bold5]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	1
	Knowledge, Attitudes, Practices Intention, and Barriers Toward Bystander Cardiopulmonary Resuscitation in Resource-Limited Settings: A Multi-National Cross-Sectional Survey

	[bookmark: italic7][bookmark: bold6]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	1
	 Results: Among 1,792 respondents (mean age 38.4 ± 12.6 years, 50.6% male), 40.1% had heard of CPR, but only 13.3% had received CPR training. The mean CPR knowledge score was 1.68/4, over 40% answered "not sure" to all items. Attitudes toward performing CPR were most favorable for a child (58.5%), yet only 31.8% would perform chest compressions in an emergency scenario. The most frequently mentioned barriers were lack of CPR skills (46.4%), fear of disease transmission (18.6%), and fear of causing harm (18.0%). Nationality, CPR awareness, prior CPR training, educational attainment, and occupation were independently associated with knowledge score (adjusted R² = 0.338).

	[bookmark: italic8][bookmark: bold7]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: italic10][bookmark: bold9]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	1,2
	[bookmark: _GoBack]Out-of-hospital cardiac arrest (OHCA) constitutes a major public health burden worldwide, contributing substantially to mortality and disability [1,2]. Timely recognition of OHCA and immediate initiation of high-quality cardiopulmonary resuscitation (CPR) are critical interventions for improving long-term survival and neurological outcomes [3,4]. Evidence demonstrates that initiating effective chest compressions and ventilation within the first few minutes after cardiac arrest can increase the likelihood of survival two- to four-fold [5]. Although the American Heart Association (AHA) has long promoted public CPR education, the overall coverage of public CPR training remains low worldwide, with marked regional disparities [6]. In some developed European countries, CPR training rates among the general public reach as high as 60% [7,8]. In contrast, the situation in Africa is far from satisfactory [9]. Multiple factors constrain public CPR knowledge dissemination in this region, including limited healthcare resources, insufficient public health investment, and a scarcity of epidemiological data. Existing single-center, small-sample studies have further confirmed that public awareness of CPR is generally low across Africa. Notably, even among healthcare professionals with advanced medical knowledge, CPR knowledge remains at a low-to-moderate level [10–13]. However, in resource-limited settings across sub-Saharan Africa, large-scale surveys on community-level CPR knowledge, attitudes, practices intention, and barriers to performing CPR remain scarce. Public willingness to undergo CPR training is also poorly characterized. Consequently, the baseline emergency response capacity of local populations is poorly characterized, and their potential as first-aid responders has not been effectively mobilized. [14].

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	2
	This study aimed to: (1) systematically assess CPR knowledge, attitudes to perform CPR, practices intention, and barriers to bystander CPR among community residents across six African countries; (2) compare these outcomes across population subgroups with different demographic characteristics; and (3) identify sociodemographic factors and CPR-related experiences associated with CPR knowledge; and (4) provide an evidence base for developing differentiated CPR education programs and optimizing CPR training resource allocation in resource-limited African settings.

	[bookmark: italic12][bookmark: bold11]Methods
	

	[bookmark: italic13][bookmark: bold12]Study design
	4
	Present key elements of study design early in the paper
	2
	This study was a multi-national, community-based cross-sectional survey, and the manuscript was prepared in accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) Statement. The survey was conducted between August and October 2024 in urban communities across six African countries. The specific survey cities were Cape Town (South Africa), Luanda (Angola), Pointe-Noire (the Republic of the Congo), Libreville (Gabon), Douala (Cameroon), and Cotonou (Benin). This study was approved by the Institutional Review Board of the Naval Medical University (Ethics Approval Number: NMUMREC-2023-022)

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	2
	The survey was conducted between August and October 2024 in urban communities across six African countries. The specific survey cities were Cape Town (South Africa), Luanda (Angola), Pointe-Noire (the Republic of the Congo), Libreville (Gabon), Douala (Cameroon), and Cotonou (Benin).

	Participants
	6
	(a)Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	2,3
	Convenience sampling was used in this study. Participants were recruited from outpatient waiting areas of healthcare facilities in each survey city. Eligible individuals who met the inclusion and exclusion criteria were enrolled for one-on-one questionnaire interviews. Participants aged 13 years and above who were able to act independently, had adequate vision and reading comprehension, and could complete the questionnaire independently were included in the study. Those aged 80 years and above, with severe cognitive impairments or communication difficulties, who refused to participate or failed to provide informed consent, were excluded.

	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	N/A
	This is a cross-sectional study.

	[bookmark: bold16][bookmark: italic17]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	3
	The independent variables in this study comprised two categories: demographic characteristics and CPR-related experiences. Demographic indicators included nationality, age, sex, marital status, occupation, educational attainment, hospital work experience, and emergency department work experience. CPR-related experiences included CPR awareness, prior CPR training, time since last CPR training, and willingness to receive CPR training. Outcome variables were divided into primary and secondary outcomes. The primary outcome was CPR Knowledge Score. It was measured using four questions: (1) what is CPR; (2) why would someone need CPR; (3) whether CPR requires chest compressions; and (4) whether CPR requires mouth-to-mouth ventilation. Each correct answer received 1 point, so the total score ranged from 0 to 4. Secondary outcomes included three measures. First, Attitudes was assessed by asking respondents to select target recipients for whom they would perform CPR. Each selected recipient category contributed 1 point, yielding a total score ranging from 0 to 6. Higher scores indicated greater willingness. Second, Practices intention was evaluated using a simulated emergency scenario. Respondents were asked to indicate the actions they would take. Each positive action selected contributed 1 point, with a total score ranging from 0 to 6. Higher scores reflected a greater likelihood of performing CPR in an emergency. Third, Barriers were assessed using a checklist of potential obstacles. Each selected barrier contributed 1 point, resulting in a total score ranging from 0 to 9. Higher scores indicated a greater number of perceived barriers.

	[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
	3,4
	The independent variables in this study comprised two categories: demographic characteristics and CPR-related experiences. Demographic indicators included nationality, age, sex, marital status, occupation, educational attainment, hospital work experience, and emergency department work experience. CPR-related experiences included CPR awareness, prior CPR training, time since last CPR training, and willingness to receive CPR training. Outcome variables were divided into primary and secondary outcomes. The primary outcome was CPR Knowledge Score. It was measured using four questions: (1) what is CPR; (2) why would someone need CPR; (3) whether CPR requires chest compressions; and (4) whether CPR requires mouth-to-mouth ventilation. Each correct answer received 1 point, so the total score ranged from 0 to 4. Secondary outcomes included three measures. First, Attitudes was assessed by asking respondents to select target recipients for whom they would perform CPR. Each selected recipient category contributed 1 point, yielding a total score ranging from 0 to 6. Higher scores indicated greater willingness. Second, Practices intention was evaluated using a simulated emergency scenario. Respondents were asked to indicate the actions they would take. Each positive action selected contributed 1 point, with a total score ranging from 0 to 6. Higher scores reflected a greater likelihood of performing CPR in an emergency. Third, Barriers was assessed using a checklist of potential obstacles. Each selected barrier contributed 1 point, resulting in a total score ranging from 0 to 9. Higher scores indicated a greater number of perceived barriers. The questionnaire was developed based on a systematic literature review and an existing instrument [9]. After review by all team members, its content was evaluated by two emergency medicine experts and one community health expert. The questionnaire was then translated into three language versions: English, Portuguese, and French. To ensure cross-cultural consistency, back-translation was performed for cultural adaptation, and local healthcare professionals reviewed the linguistic appropriateness. Prior to data collection, a pilot survey was conducted with 30 individuals in each country, and the questionnaire was refined based on their feedback. Data collection was carried out by local investigators. Before the survey, all investigators received a standardized 30-minute training session. Given that some respondents did not own smartphones, paper-based questionnaires were distributed. Upon completion, research staff verified each questionnaire on-site and assigned a unique identification number.

	[bookmark: italic20][bookmark: bold20]Bias
	9
	Describe any efforts to address potential sources of bias
	3,4
	The questionnaire was developed based on a systematic literature review and an existing instrument [9]. After review by all team members, its content was evaluated by two emergency medicine experts and one community health expert. The questionnaire was then translated into three language versions: English, Portuguese, and French. To ensure cross-cultural consistency, back-translation was performed for cultural adaptation, and local healthcare professionals reviewed the linguistic appropriateness. Prior to data collection, a pilot survey was conducted with 30 individuals in each country, and the questionnaire was refined based on their feedback. Data collection was carried out by local investigators. Before the survey, all investigators received a standardized 30-minute training session. To minimize selection bias, investigators were instructed to consecutively approach eligible individuals in the waiting areas. Selective distribution based on personal preference was prohibited.

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	3
	The sample size was calculated assuming a bystander CPR rate of 20% in out-of-hospital cardiac arrest [15]. With a 5% margin of error and 95% confidence level, a minimum of 246 participants was required. Accounting for an anticipated 20% non-response rate, the target was adjusted to approximately 308. To ensure adequate statistical power for cross-national comparisons among six countries and to support multivariable regression analyses involving multiple demographic and CPR-related variables, the target was further expanded, and as many valid responses as possible were sought. A total of 2,558 questionnaires were distributed, and 1,792 valid responses were collected, yielding an effective response rate of 70.1%; Fig. 1 flowchart provides the details.

	[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
	4
	Statistical analyses were performed using IBM SPSS Statistics version 27.0. Categorical variables were presented as frequencies and percentages, and continuous variables were presented as means with standard deviations. In univariate analyses, independent-samples t-tests were used for two-group comparisons, and one-way ANOVA for multi-group comparisons. Welch's F test was applied when homogeneity of variances was violated. Post-hoc multiple comparisons were conducted using the Bonferroni method or Tamhane's T2 test. Spearman's rank correlation was used for associations between continuous variables, and Pearson's chi-square test for distributional differences in categorical variables. Variables with p < 0.05 in univariate analyses were entered into a multiple linear regression model with CPR knowledge score as the dependent variable. Multicollinearity was assessed using variance inflation factors (VIF). A two-sided significance level of α= 0.05 was applied.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	4
	Statistical analyses were performed using IBM SPSS Statistics version 27.0. Categorical variables were presented as frequencies and percentages, and continuous variables were presented as means with standard deviations. In univariate analyses, independent-samples t-tests were used for two-group comparisons, and one-way ANOVA for multi-group comparisons. Welch's F test was applied when homogeneity of variances was violated. Post-hoc multiple comparisons were conducted using the Bonferroni method or Tamhane's T2 test. Spearman's rank correlation was used for associations between continuous variables, and Pearson's chi-square test for distributional differences in categorical variables. Variables with p < 0.05 in univariate analyses were entered into a multiple linear regression model with CPR knowledge score as the dependent variable. Multicollinearity was assessed using variance inflation factors (VIF). A two-sided significance level of α= 0.05 was applied.

	[bookmark: italic26][bookmark: bold24]
	
	(b) Describe any methods used to examine subgroups and interactions
	4,5
	Univariate analyses showed that CPR knowledge scores, attitudes scores, and practices intention scores differed significantly across most demographic and CPR-related experience variables. Barriers to Performing CPR differed significantly only across sex, occupation, hospital work experience, emergency department work experience, and prior CPR training. Variables with p < 0.10 in univariate analyses were entered into a multivariable linear regression model with CPR knowledge score as the dependent variable. Multi-categorical variables were dummy-coded, with South Africa, single, unemployed, and primary school or below serving as reference groups for nationality, marital status, occupation, and educational attainment, respectively. The model was significant (F = 45.67, p < 0.001, adjusted R² = 0.338). Nationality independently predicted knowledge score: compared with South Africa, CPR scores were significantly lower in Angola, Benin, Gabon, and two other countries (all p < 0.001). CPR awareness (β = 0.280, p < 0.001) and prior CPR training (β = 0.136, p < 0.001) were the strongest predictors. Willingness to receive CPR training was negatively associated with knowledge score (p < 0.001). Manual workers and those in other occupations scored higher than the unemployed (both p < 0.05). University education or above was associated with higher scores compared with primary school or below (p < 0.001). Widowhood showed a borderline negative association (p = 0.056). All variance inflation factors were below 5, indicating no serious multicollinearity.

	[bookmark: italic27][bookmark: bold25]
	
	(c) Explain how missing data were addressed
	4
	A total of 2,558 questionnaires were distributed, and 1,792 valid responses were collected, yielding an effective response rate of 70.1%. Upon completion, research staff verified each questionnaire on-site and assigned a unique identification number. Only fully completed valid questionnaires were included in the final analysis.

	[bookmark: italic28][bookmark: bold26]
	
	(d) Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	4
	Convenience sampling was used in this study. Formal response rates were not calculated, as the number of eligible individuals approached was not systematically recorded under convenience sampling. Statistical analyses were performed using IBM SPSS Statistics version 27.0. Categorical variables were presented as frequencies and percentages, and continuous variables were presented as means with standard deviations. In univariate analyses, independent-samples t-tests were used for two-group comparisons, and one-way ANOVA for multi-group comparisons. Welch's F test was applied when homogeneity of variances was violated. Post-hoc multiple comparisons were conducted using the Bonferroni method or Tamhane's T2 test. Spearman's rank correlation was used for associations between continuous variables, and Pearson's chi-square test for distributional differences in categorical variables. Variables with p < 0.05 in univariate analyses were entered into a multiple linear regression model with CPR knowledge score as the dependent variable. Multicollinearity was assessed using variance inflation factors (VIF). A two-sided significance level of α= 0.05 was applied.

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	N/A
	No sensitivity analyses were performed in this study.

	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
	4
	A total of 2,558 questionnaires were distributed, and 1,792 valid responses were collected, yielding an effective response rate of 70.1%; Fig. 1 flowchart provides the details.

	[bookmark: italic32][bookmark: bold31]
	
	(b) Give reasons for non-participation at each stage
	4
	Non-participation was primarily due to failure to meet the inclusion criteria (aged 80 years and above, with severe cognitive impairments or communication difficulties), refusal to participate, or failure to provide informed consent. Incomplete questionnaires were also excluded from the final analysis.

	[bookmark: bold32][bookmark: italic33]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	4
	Fig. 1 flowchart provides the details of the study participant flow.

	[bookmark: bold33][bookmark: italic34][bookmark: italic35][bookmark: bold34]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	4
	A total of 1,792 respondents were included, with a mean age of 38.4 ± 12.6 years; 50.6% were male. Most respondents had completed junior/senior high school or above, and manual workers constituted the largest group. CPR awareness was 40.1%, while the formal CPR training rate was only 13.3%. Post-hoc between-group comparisons and detailed demographic characteristics are presented in Table 1.

	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	3,4
	Only fully completed valid questionnaires were included in the final analysis, so there were no missing data for the variables included in the study. A total of 766 questionnaires were excluded due to incompleteness or failure to meet eligibility criteria.

	[bookmark: italic37][bookmark: bold37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	N/A
	This is a cross-sectional study with no follow-up period.

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	N/A
	This is a cross-sectional study.

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	N/A
	This is a cross-sectional study.

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	4
	A total of 1,792 respondents were included

	[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
	N/A
	No relative risk estimates were generated in this cross-sectional study, so translation to absolute risk was not applicable.

	[bookmark: bold42][bookmark: italic41]
	
	(b) Report category boundaries when continuous variables were categorized
	N/A
	The continuous variables were not classified.

	[bookmark: bold43][bookmark: italic42]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	N/A
	No relative risk estimates were generated in this cross-sectional study, so translation to absolute risk was not applicable.

	[bookmark: italic43][bookmark: bold44]Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	4
	Univariate subgroup analyses were conducted to compare CPR knowledge, attitudes, practices intention, and barriers across demographic and CPR-related experience subgroups. Multivariable linear regression was used to identify factors associated with CPR knowledge score. No interaction analyses or sensitivity analyses were performed.

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: bold46][bookmark: italic45]Key results
	18
	Summarise key results with reference to study objectives
	4,5,6
	This survey of 1,792 respondents across six African countries revealed that public CPR knowledge was generally low (mean score 1.68 out of 4). Knowledge levels differed significantly across countries. CPR awareness and prior CPR training were the main modifiable factors associated with knowledge. Although attitudes toward performing CPR were relatively favorable for certain recipients such as a child or relative, actual practices intention were low: only 31.8% reported that they would perform chest compressions in an emergency. Lack of CPR skills and fear of disease transmission were cited as the primary barriers to performing bystander CPR.

	[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
	8
	Several limitations should be acknowledged. First, convenience sampling from urban healthcare facilities may have overestimated CPR knowledge levels and limits generalizability to rural populations. Moreover, the small sample from the Republic of the Congo warrants cautious interpretation of its national estimates. In addition, the cross-sectional design precludes causal inference, particularly regarding the direction of the association between training willingness and knowledge, and longitudinal studies are therefore needed. Second, with respect to measurement, CPR knowledge was assessed using four multiple-choice questions, which cannot capture actual competence. Furthermore, the questionnaire's reliability and validity were not formally assessed, and self-reported attitudes and practices intention may be subject to social desirability bias. Accordingly, future studies should evaluate the psychometric properties of this instrument in African populations. Third, regarding statistical methods, the approaches employed were relatively simple. Future research could examine these relationships using mediation and moderation analyses, for instance, whether CPR awareness mediates the relationship between educational attainment and knowledge, or whether nationality moderates the effect of prior training on knowledge. Finally, concerning the interpretation of findings, cross-cultural differences may have affected cross-national comparability. Notably, nationality is a multifaceted construct, and the mechanisms underlying national-level differences warrant further investigation. In addition, unmeasured confounders—including health literacy, prior emergency response experience, and community AED availability—limit the explanatory scope of the analysis.

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	5,6,7
	The findings of this study are consistent with previous single-country studies in Africa that have reported low levels of CPR knowledge and training among the general public. The low mean knowledge score of 1.68 out of 4 indicates that most community residents in the six countries have limited understanding of basic CPR principles, despite the critical role of bystander CPR in improving OHCA survival. The strong association between CPR awareness, prior training, and knowledge score highlights the importance of public CPR education programs in improving knowledge levels. The low rate of actual CPR practices intention, despite relatively positive attitudes toward certain recipient groups, suggests that knowledge gaps and perceived barriers are significant obstacles to bystander CPR. The primary barriers of lack of skills and fear of disease transmission should be addressed in future education programs, which should be adapted to the local cultural and socioeconomic context of each country. Caution should be exercised in interpreting the results due to the study limitations, including the convenience sampling design and cross-sectional nature, which prevent causal inferences.

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	8
	The generalisability of the study results is limited by several factors. The study used convenience sampling from outpatient waiting areas of healthcare facilities in urban communities of six African countries, so the findings may not be representative of the general population of these countries, particularly rural residents, individuals who do not access healthcare facilities, and those in other African countries. The study included participants aged 13–80 years, so results may not be generalisable to individuals outside this age range. Additionally, the study was conducted in 2024, so the findings may not reflect changes in CPR knowledge, attitudes, and practices intention over time. However, the multi-national design of the study provides a broader understanding of CPR-related outcomes across sub-Saharan Africa compared to previous single-center studies, and the findings may be generalisable to other urban communities in resource-limited African settings with similar socioeconomic and healthcare characteristics.

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

	[bookmark: italic50][bookmark: bold51]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
	9
	This study was funded by the National Natural Science Foundation of China (No. 72104244). This funding source had no influence on the present study.




*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

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.
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