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Abstract
Purpose
This study aimed to develop contextualized emergency nursing educational materials tailored to the Lao People’s Democratic Republic (Lao PDR). Emergency nurses in Lao PDR face challenges arising from the lack of standardized, culturally relevant learning resources. Existing materials are often adopted from other countries and do not adequately reflect local needs, contributing to inconsistencies in clinical practice. Developing locally tailored resources, supported by official development assistance, is therefore essential for improving emergency nursing education and practice.


Methods
This study used a methodological design based on the Four-Door Model—Define, Design, Develop, and Disseminate—from 2021 to 2024. A situational analysis was conducted using a mixed-methods approach that included a quantitative survey of 70 nursing professionals and qualitative interviews with 52 stakeholders. Content validity and suitability were evaluated by a panel of six local experts using standardized validation forms and the Suitability Assessment of Materials (SAM).


Results
Ten emergency nursing domains were developed to address both universal principles, including triage protocols and life support interventions, and Lao PDR-specific challenges. Validity and suitability were supported by a SAM score of 77.3%, indicating clinical accuracy and cultural appropriateness. The 269-page coursebook was distributed to partner nursing colleges, three central hospitals, and international organizations.


Conclusion
This study developed the first comprehensive emergency nursing educational materials tailored to the Lao PDR context and written in the local language. These materials support continuing professional development and license renewal every 5 years. They also exemplify an international development paradigm that prioritizes recipient-country ownership and sustainable capacity building through collaborative knowledge creation.
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Introduction
The World Health Assembly resolution (WHA72.16) emphasizes that strengthening emergency medical systems (EMS) is an urgent global priority and identifies it as a fundamental component for achieving Universal Health Coverage (UHC) worldwide [1]. EMS delivers comprehensive and well-coordinated acute and emergency care services, with the overall system performance dependent on the effective collaboration among its constituent elements [2]. In particular, the quality of clinical responses to emergencies in both the pre-hospital and in-hospital settings is closely linked to the knowledge and skills of trained emergency healthcare professionals [3].
Emergency nursing personnel play a key role in the effective functioning of EMS [4]. Evidence from multiple studies indicates that targeted training for emergency nurses leads to improved patient outcomes and reduced healthcare costs. However, in low- and middle-income countries (LMICs), the educational environment for emergency nursing training is less developed than in high-income countries (HICs), leading to lower levels of professional competence among nurses in clinical practice [1]. This makes it difficult to deliver emergency care effectively and causes unequal access to services in areas where it is needed most [1,5]. In fact, despite having more than 3 times the burden of disease from emergencies, measured in disability-adjusted life years, LMICs record only about 3% of the emergency care utilization seen in HICs [5]. If this situation persists, disparities in access to emergency medical services are likely to increase. Addressing this issue requires improving the educational environments that support the development of knowledge and skills among emergency nursing personnel.
In HICs, emergency nursing education has become increasingly advanced through simulation-based training, structured assessment tools, and specialized educational materials. These elements collectively support the enhancement of nurses’ clinical performance and their ability to respond effectively to emergencies [6]. In contrast, in many LMICs, even when emergency nursing education programs exist, they are often short-term or not well adapted to the local context, limiting their sustainability and effectiveness as reported in previous studies [7]. For example, in countries such as Thailand and Singapore, which are classified as upper-middle-income and HICs, evidence-based emergency nursing education bundles have been implemented despite these limitations, with studies reporting improvements in emergency nurses’ knowledge following the training [8,9]. However, in Vietnam, despite the growing national burden of road traffic injuries, the level of emergency and trauma education and response capacity remains low [10]. Although some countries have demonstrated that emergency nursing education can effectively strengthen emergency care competencies, most LMICs, as seen in the case of Vietnam, face difficulties in sustaining such effects due to inadequate educational infrastructure, limited opportunities for ongoing training, and curricula that do not reflect local contexts over time [11,12].
The limitations of emergency nursing education observed across LMICs are also evident in the Lao People’s Democratic Republic (PDR), a resource-limited country in Southeast Asia. In Lao PDR, nurses carry out emergency duties, including patient triage, nearly twice as often as physicians. However, they continue to experience difficulties in clinical practice because of limited educational resources in emergency nursing [13]. According to local assessments, emergency nursing personnel in Lao PDR have low learning efficiency due to language barriers and limited internet access. In particular, there are no educational materials available in the Lao language that reflect the local context [14]. The Government of Lao PDR has established a national health strategy aiming to achieve UHC by 2030 [15], which requires nurses to participate regularly in education and research through the Continuing Professional Development (CPD) system [16]. These contextual factors in Lao PDR further emphasize the need for high-quality, context-specific educational materials in emergency nursing and justify the urgency and scholarly relevance of the present study.
In Lao PDR, the national health budget accounts for only 2.3% of the gross domestic product, the lowest among Southeast Asian countries [17]. This indicator structurally constrains the national healthcare system and workforce capacity. Low per capita health expenditure (US$ 188.9) is linked to inadequate infrastructure, with only 1.7 beds per 1,000 population [18]. Such fiscal constraints result in a critically low nurse density (10.3 per 10,000) [18]. Furthermore, the lack of formal salary structures forces graduates into unpaid service, hindering professional retention [18]. These deficiencies impede self-sustaining curriculum development, causing reliance on borrowed materials from HICs or neighboring nations [19-21]. This dependency creates a “contextual mismatch” between training content and local resources. To address this, developing locally contextualized materials reflecting the Lao PDR clinical environment is imperative. However, bridging this gap using domestic resources alone is difficult, underscoring the need for international cooperation. As the global development paradigm shifts toward “development effectiveness” under the United Nations Sustainable Development Goals [22], comprehensive capacity-building efforts—specifically participatory curriculum development and localized training systems—have been prioritized. In this context, South Korea has supported educational infrastructure and professional personnel training through official development assistance (ODA) over the past several decades [23-25].
Previous research on emergency nursing educational materials has primarily focused on improving EMS in HICs [26]. Therefore, it is difficult to apply these findings to address the specific circumstances and needs of Lao PDR [26]. Distinct differences in healthcare systems, hospital facility levels, and the scope of nursing practice between Asian LMICs and Western HICs render imported educational materials unsuitable. Specifically, the scope of nursing practice differs significantly; unlike Western models where clinical roles are strictly defined, nurses in Asian settings like Lao PDR often engage in “informal task shifting” to compensate for critical physician shortages [13]. Despite being thrust into these expanded roles, emergency nursing education in Lao PDR faces various challenges due to inadequate learning materials, limited accessibility, language barriers, and poor infrastructure [14]. Consequently, some institutions are forced to rely on textbooks or materials provided by neighboring countries like Thailand [19-21]. Furthermore, the significant disparity in hospital facility standards and available medical equipment between Lao PDR and HICs often renders advanced clinical procedures described in Western materials impractical. These environmental and professional gaps underscore the urgent need to develop independent, locally contextualized educational resources that align with the specific infrastructure available in the Lao healthcare system.
To address these needs, while originated from an international project, this work was formalized into a systematic framework to emphasize its scholarly significance. Accordingly, it was redefined as a replicable model for nursing education in resource-limited settings. Specifically, this study validated the content and suitability of emergency nursing materials for Lao PDR utilizing the Four-Door Model (4D model) [27], ensuring they are contextually appropriate for the local environment.

Methods
1. Study design and framework
This study is a methodological research design applying the 4D model to develop emergency nursing educational materials reflecting the healthcare environment and regional characteristics of Lao PDR. The 4D model, developed by Thiagarajan et al. [27] in 1974, is a research and development framework used to develop learning tools based on educational development models adopted in previous studies [28]. It consists of four stages: Define, Design, Develop, and Disseminate. Figure 1 illustrates the framework of this study. The names of each stage of this study were (1) situational analysis, (2) core concept design and content organization, (3) development of educational materials, and (4) final content validation.
[image: Fig. 1.]
Fig. 1. Research process based on the 4D (Four-Door) Model.


2. Procedure
1) Define stage: Situational analysis
The first stage of the 4D model defines the development requirements. In our study, situational analyses were conducted using qualitative (interviews) and quantitative (survey) methods. These were performed directly at healthcare institutions in Lao PDR by the research team, which consisted of one Korean nursing expert and two research assistants (one local researcher in Lao PDR and one researcher from Korea). When recruiting eligible individuals for the situational analysis, the research team established prior administrative contact with each institution. The team then personally visited each site to explain the situational analysis’ purpose and the principle of anonymous participation to obtain cooperation. Appropriate data analyses were conducted based on data characteristics to identify key findings.
(1) Interviews for situational analysis
Interviews were conducted directly by the research team from August 6 to August 11, 2021. To ensure comprehensive data collection, all key stakeholders holding relevant positions were invited to participate. Consequently, 52 participants took part, including the directors of three national hospitals in Vientiane, the heads of nursing, and nurses. The interview data were analyzed using content analysis to identify recurring challenges and opportunities in emergency nursing practice.

(2) Survey for situational analysis
Following the interviews, a survey was conducted from August 10 to August 24, 2021. To ensure comprehensive situation analysis, a total population survey was employed. The survey included 40 nurses that was gathered from the emergency nursing unit at the three hospitals and all 30 nursing faculty members from a partner university in Lao PDR.
Prior to these activities in April 2021, as part of the initial stage of Phase 1, a thorough review of existing literature and the construction of the survey instrument were conducted. The survey utilized a questionnaire constructed by the research team, which was based on a thorough review of three authoritative Thai textbooks on emergency medical and nursing [29-31]. This approach was adopted because Thai medical literature serves as the primary clinical reference within the Lao PDR healthcare context. To ensure content validity, the questionnaire was reviewed and validated by two professors specializing in emergency nursing in Korea. For linguistic validation and semantic equivalence, the instrument was translated from English into Lao by a bilingual expert and then back-translated into English by another independent bilingual professional. The questionnaire was divided into knowledge and skills domains. A 5-point Likert scale (1=not important to 5=very important) was used to evaluate the importance of various items such as the role of emergency nurses, triage, legal and ethical issues, data collection, clinical decision-making, and various emergency interventions. This process was conducted as situational analysis to identify the priority areas for educational interventions.


2) Design stage: Core concept design and content organization
Following the situational analysis (Define stage), the Design stage of the 4D model was carried out, focusing on the core concept design and content organization for the emergency nursing education materials. This stage was systematically divided into two key processes: committee formation and operation, and the structuring of core educational areas.
(1) Committee formation and operation
To lead the development and validation process, an “Emergency Nursing Education Committee” was formed as a central decision-making body. The committee included nursing education experts and clinical administrators from central hospitals in Lao PDR to reflect both academic and field-based perspectives. A kick-off meeting was held to align development objectives and initiate the selection of educational topics. Through regular key meetings, the committee reviewed situational analysis findings and established preliminary content guidelines.

(2) Structuring core educational areas
Based on the situational analysis findings, core educational areas were identified by the committee. While the content development was driven by local clinical needs, the involvement of Korean nursing specialists was integrated as a methodological necessity. Consequently, the preliminary core areas were verified for clinical accuracy and alignment with international standards through consultation with Korean nursing specialists. Using their recommendations, the final educational structure was confirmed, and responsibilities for specific domains were assigned to committee members and central hospitals based on their clinical expertise. Furthermore, a difficulty leveling system (low, medium, high) was established to ensure appropriate educational progression according to the learners’ competencies. Difficulty levels were established to ensure appropriate educational progression and to guide instructors in effectively delivering content. Low difficulty domains were designed to establish fundamental emergency nursing concepts; medium difficulty domains were built upon these foundations with more complex clinical applications; and high difficulty domains addressed the most challenging aspects of emergency care, requiring advanced clinical judgment and skills.


3) Develop stage: Development of educational materials
The Develop stage of the 4D model focused on generating detailed educational material content and confirming its quality. This stage was strategically divided into two key processes: content construction and drafting, and validation and quality assessment.
(1) Content construction and drafting
Based on the core educational areas finalized in the Design stage, the committee proceeded to develop the detailed educational content. Through a series of follow-up meetings, members drafted the comprehensive materials by examining the proposed structure, content sequence, and pedagogical approaches for each finalized area. During this process, the committee focused on aligning the content with available resources and the existing clinical environment in Lao PDR to ensure practical applicability. Additionally, a cross-validation approach was adopted, where committee members reviewed and refined sections developed by others to maintain consistency and clinical accuracy across all materials.

(2) Validation and quality assessment
To evaluate the appropriateness and clinical validity of the drafted materials, a multi-dimensional validation process was conducted. First, a panel of local experts with extensive experience in emergency medical and nursing education was invited to perform content validation. The experts assessed the materials for content appropriateness, clinical accuracy, and alignment with local nursing practices in Lao PDR. During this process, experts provided both verbal and written feedback to ensure the practical applicability of the content.
Additionally, to assess the suitability and educational validity of the emergency nursing educational materials, the Suitability Assessment of Materials (SAM) tool was used to evaluate 22 factors across six categories: clarity of content, literacy demand, graphics, layout and typography, learning stimulation, and cultural appropriateness [32]. SAM is a widely used tool for evaluating the suitability of printed materials and health education materials for their intended audience [33-35]. Based on the score range, 0%–39% indicates not suitable material, 40%–69% indicates adequate material, and 70%–100% indicates superior material [32]. To further ensure accessibility, readability metrics were calculated using the Flesch-Kincaid readability tests [36]. In the absence of standardized readability metrics for Lao, the readability of educational materials was assessed in two stages. First, the complexity of the information was objectively measured using the Flesch Reading Ease and Flesch-Kincaid Grade Level indices applied to the English translations. Subsequently, a comprehensive review was conducted by a Lao-English bilingual expert to ensure that the final Lao version was accurately translated and maintained linguistic equivalence with the evaluated English version. This approach was adopted as a methodological alternative to ensure an appropriate reading level for the target population.


4) Disseminate stage: Finalization and dissemination
The Disseminate stage of the 4D model involved finalizing the emergency nursing educational materials by incorporating feedback from the validation process and implementing a dissemination plan. To ensure the widespread adoption, the dissemination methodology employed a multi-channel approach, including (1) formal distribution through official healthcare networks in Lao PDR and (2) implementation of train-the-practitioner programs at participating central hospitals in Vientiane.

5) Ethical considerations
This study was granted exemption from the Institutional Review Board (IRB) of the affiliated university (IRB No. 2025-02-010). The study involved a secondary analysis of de-identified existing administrative data for the purpose of developing educational materials, and all procedures complied with the Declaration of Helsinki to protect participant information. The baseline data were collected as part of a 2021 ODA project. Rather than being a pre-planned academic study, the data collection was an institutional-level initiative aimed at identifying clinical gaps and developing a tailored educational curriculum for the Lao People’s Democratic Republic. the authors recognized the academic significance of the development process and transformed this study into a methodological framework.



Results
1. Define stage: Situational analysis
1) Interviews for situational analysis
Analysis of interview data from hospital administrators and nursing staff revealed five major challenges in emergency nursing care across major hospitals in PDR: “Deficiency in professional emergency nursing competencies,” “Inadequate proficiency in emergency equipment utilization,” “Absence of standardized emergency protocols,” “Restricted educational opportunities,” and “Need for specialized preparation for Lao PDR’s unique circumstances” (Table 1).
Table 1. Current status and problems of emergency nursing in hospitals in Lao PDR
	Key finding	Description
	Deficiency in professional emergency nursing competencies	Significant lack of skills in immediate response capabilities during emergencies
	Inadequate proficiency in emergency equipment utilization	Despite the availability of modern equipment (AEDs, monitoring devices), proper utilization remains problematic
	Absence of standardized emergency protocols	Lack of established protocols and educational materials creates inconsistency in mental health care quality across institutions
	Restricted educational opportunities	Limited access to training due to bureaucratic requirements and insufficient availability of international-standard programs
	Need for specialized preparation for unique circumstances in Lao PDR	Requirement for training specifically addressing traffic accidents, infectious diseases, and maternal emergencies


AED, automated external defibrillator; Lao PDR, Lao People’s Democratic Republic.



2) Survey for situational analysis
The results of the quantitative situational analysis showed that the content related to resuscitation received the highest importance rating. The top three knowledge areas were “basic life support” (mean±standard deviation, 4.78±0.454), “advanced cardiac life support” (4.76±0.471), and “post-resuscitation care” (4.75±0.514). In the technical field, “intubation management” (4.75±0.472), “ventilator management” (4.74±0.516), and “isolation technology” (4.66±0.536) had the highest scores (Table 2). This competency is important for quickly assessing patients in emergencies and providing appropriate interventions. The results confirmed that content related to resuscitation should be prioritized when developing emergency nursing education materials for Lao PDR.
Table 2. Priority knowledge and skill domains in emergency nursing (N=70)
	Category	Mean±SD
	Knowledge	
	 Basic life support	4.78±0.45
	 Advanced cardiac life support	4.76±0.47
	 Post-resuscitation care	4.75±0.51
	Skill	
	 Intubation management	4.75±0.47
	 Ventilator management	4.74±0.52
	 Isolation technology	4.66±0.54


SD, standard deviation.




2. Design stage: Core concept design and content organization
1) Committee formation and operation
The Emergency Nursing Education Committee was formally established on May 30, 2022, comprising 20 members, including faculty members from the university’s collaborative clinical education committee and nursing administrators from three central hospitals in Lao PDR.
A kick-off meeting was held on July 19, 2022, where the committee reached a consensus on the initial selection of educational topics derived from the situational analysis. Through this process, preliminary content guidelines were produced, which were subsequently reviewed by emergency medical faculty from the supporting university in South Korea. Furthermore, in the follow-up meeting on February 3, 2023, detailed implementation plans were finalized by the committee, establishing the specific structure, content sequence, and pedagogical approaches for the materials.

2) Structuring core educational areas
Based on the Define stage analysis, an initial framework comprising eight emergency nursing education domains was established (Table 3). These domains underwent written consultation by two Korean experts, resulting in an expansion from eight to 10 core areas (Table 4). Modifications in the final version were implemented based on consultation with two Korean experts in emergency nursing and ODA. To enhance clinical accuracy, the initial “Nursing care plan of trauma and non-trauma patients” (domain 6) was subdivided into two separate domains: “Nursing care of trauma patients” (domain 6) and “Nursing care of non-trauma patients” (domain 7). Furthermore, reflecting global trends and expert advice, and to provide a more comprehensive educational framework, psychological emergency situations (part of domain 8 and 10; “Nursing interventions for emergency room (ER) patients,” “Specialized procedures”) was newly added, while “Application of pharmacology for ER” (domain 7) was removed. This ensured the materials aligned with international standards for specialized emergency care. The final educational material consisted of 10 comprehensive chapters covering the core areas of emergency nursing practice in Lao PDR (Supplementary Material 1).
Table 3. Initial framework of emergency nursing educational domains
	Domain	Content	Level	Contribution
	1. Introduction		-	Collaborative university
	2. Primary assessment of ER patients	2.1 Food poisoning	Low	A Hospital
	2.2 Gastrointestinal bleeding
	3. Triage	3.1 Guidelines for triage of emergency patients	Low	B Hospital
	4. Basic life support	4.1 Cardiopulmonary resuscitation basic life support	Low	C Hospital
	4.2 Advanced life support
	4.3 Cardiopulmonary resuscitation in children
	5. Respiratory emergency interventions	5.1 Airway obstruction	High	B Hospital
	6. Nursing care plan of trauma and non-trauma patients	6.1 Hypoglycemic shock patients	High	A Hospital
	6.2 Hypotension patients due to blood loss
	6.3 Cardiogenic shock patients
	6.4 Ischemic and hemorrhagic stroke in shock patients
	6.5 Abdominal trauma
	6.7 Broken arm & leg
	6.8 Head trauma
	6.9 Neck trauma
	6.10 Spinal trauma
	7. Application of pharmacology for ER	7.1 Respiratory-asthma	Medium	C Hospital
	7.2 Respiratory-airway obstruction
	7.3 Respiratory-anaphylactic shock
	7.4 Food poisoning
	8. Nursing management of snakebite patients	8.1 Snakebite patients	Medium	C Hospital


ER, emergency room.


Table 4. Final domains and contents of emergency nursing education materials
	Domain	Content
	1. Introduction	1.1 Emergency nursing competencies in Lao PDR
	1.2 Scope and standards of emergency nursing in Lao PDR
	1.3 Emergency nursing ethics and regulations
	2. Primary assessment of ER patients	2.1 Vital sign assessment (T, TA, PD, RR, O), Glasgow Coma Scale, Basic Head to Toe assessment (ABCD)
	3. Triage	3.1 Guidelines for triage of emergency patients
	3.2 Pain control
	4. Basic life support	4.1 Cardiopulmonary resuscitation basic life support
	4.2 Advanced life support
	4.3 Cardiopulmonary resuscitation in children
	5. Respiratory emergency interventions	5.1 Emergency nursing care of a patient with airway obstruction
	5.2 Emergency nursing care of a patient with pneumonia
	5.3 Emergency nursing care of a patient with chest injury
	5.4 Emergency nursing care of a patient with frontal osteomyelitis
	6. Nursing care of trauma patients	6.1 Emergency nursing care of a patient with abdominal trauma
	6.2 Emergency nursing care of a patient with broken arm
	6.3 Emergency nursing care of a patient with broken leg
	6.4 Emergency nursing care of a patient with head trauma
	6.5 Emergency nursing care of a patient with c-spine trauma
	6.6 Emergency nursing care of a patient with spinal trauma
	7. Nursing care of non-trauma patients	7.1 Emergency nursing care of hypovolemic shock patients
	7.2 Emergency nursing care for cardiogenic shock patients
	7.3 Emergency nursing care for ischemic stroke in shock patients
	7.4 Emergency nursing care for hemorrhagic stroke in shock patients
	8. Nursing interventions for ER patients	8.1 Nursing interventions for food poisoning
	8.2 Nursing interventions for gastrointestinal bleeding
	8.3 Nursing interventions for hypoglycemia
	8.4 Nursing interventions for hyperglycemia
	8.5 Nursing interventions for asthma
	8.6 Nursing interventions for anaphylactic shock
	9. Nursing management of snakebite patients	9.1 Nursing care of snakebite patients
	10. Psychological emergency interventions	10.1 Psychological emergency interventions


ER, emergency room; Lao PDR, Lao People’s Democratic Republic.


These domains were assigned to specific institutions based on their clinical expertise and resources. The content was strategically organized, with each chapter assigned to a hospital based on its clinical expertise. Content was tailored to address common emergency cases in Lao PDR, considering available resources and equipment. The Faculty of Nursing Sciences developed the introduction section, outlining foundational emergency nursing concepts. Hospital A was assigned four chapters on primary assessment, trauma care, non-trauma management, and psychological emergencies. Hospital B was assigned two chapters on triage systems and respiratory emergencies. Hospital C was assigned three chapters addressing basic life support, general emergency nursing care, and snakebite management—a significant concern in the region.
In this initial stage, The Faculty of Nursing Sciences developed the introduction domain, forming the curriculum’s foundation. Hospital A was assigned two domains: primary assessment of ER patients (low difficulty) and nursing care plans for trauma and non-trauma patients (high difficulty). Hospital B was assigned the triage domain (low difficulty) and respiratory emergency interventions (high difficulty). Hospital C was responsible for three domains: basic life support (low difficulty), application of pharmacology in the ER (medium difficulty), and nursing management of snakebite patients (medium difficulty). As previously mentioned, this initial stage was subsequently refined into the final 10 domains based on expert consultation.


3. Develop stage: Development of educational materials
1) Content construction and drafting
The collaborative effort to develop the emergency nursing content culminated in January 2024 with the completion of the manuscript by the Emergency Nursing Education Committee. The content was organized into 10 domains, selected based on three criteria—content appropriateness, clinical accuracy, and alignment with local practices—and the committee finalized the Lao PDR language training material draft consisting of 10 domains (Supplementary Material 1).

2) Validation and quality assessment
For the validation process, six clinical experts recruited through purposive sampling—nurses with over 10 years of ER experience at three central hospitals in Vientiane—meticulously reviewed the entire material, providing detailed feedback on language, terminology, procedures, and situational relevance.
Additionally, the total SAM score evaluated was 34 points out of a possible score 44, resulting in a percent score of 77.3% (Appendix 1). This falls within the ‘superior material’ range (70%–100%), suggesting that the emergency nursing educational materials are suitable and educationally valid. This validation finalized a comprehensive course structured into 10 chapters and 31 subtopics, comprising 269 pages tailored to the Lao PDR healthcare context (Supplementary Material 1).
The readability analysis of the English translation yielded a Flesch Readability Index score of 60.1 and a Flesch-Kincaid Grade Level of 5.7, with 0% passive voice sentences. These results indicate that the material is accessible to readers at a 5th–6th grade level. This high accessibility was intentionally designed by utilizing a practical, action-oriented format written primarily in the active voice. Instead of long descriptive paragraphs, the material consists of concise instructions (average of 3.3 words per sentence) and bulleted lists. To verify whether these analysis results were reflected in the final output, a bilingual expert confirmed that the Lao PDR version maintained linguistic equivalence with the evaluated English text.


4. Disseminate stage: Finalization and dissemination
Following the integration of expert feedback and quality assessment results, the emergency nursing educational materials were finalized in both English and Lao languages. This structured dissemination approach successfully facilitated the transition from validated educational content to practical implementation, reaching the target audience of emergency nursing professionals in various healthcare settings. Hard copies were distributed as follows: partner nursing college (50 copies), three central hospitals (50 copies per hospital), and nursing colleges and hospitals in two additional regions—Luang Prabang in northern Lao PDR and Xieng Khouang in southern Lao PDR. Single copies were provided during visits to international organizations, including the Korea Foundation for International Healthcare, World Health Organization (WHO), Korea International Cooperation Agency, Japan International Cooperation Agency, Service Fraternel d'Entraide, and Healthcare Professional Council. Electronic distribution was implemented by sharing PDF versions via YouTube and Facebook. Continuous efforts will be made to expand the dissemination of these educational materials across additional provinces and healthcare institutions throughout Lao PDR, with the aim of integrating them into the CPD framework for nurses and midwives established by the Ministry of Health [16].


Discussion
This study adopted the 4D model as an instructional design framework to systematically develop emergency nursing educational materials optimized for the local environment in Lao PDR. From an academic perspective, this study exhibits the characteristics of “Type 1 developmental research” as defined by Richey and Klein [37]. Type 1 research focuses on describing the entire process of analyzing, designing, developing, and evaluating a specific instructional product or program and demonstrating its validity [37]. In this context, numerous prior studies conducted with health personnel in LMICs also report that the development of educational tools reflecting local contexts and their validation prior to implementation are important components of educational research [6-9]. Therefore, the validity verification process conducted in this study focused on establishing internal validity—specifically, ensuring the content validity and structural integrity of the educational materials through expert review—prior to measuring external learner outcomes. As Richey and Klein [37] emphasize, this rigorous establishment of internal validity is an essential prerequisite for ensuring that the developed educational tool can be applied ethically and effectively to learners in the future. This holds significant importance as an academic mechanism for guaranteeing the safety and quality of research in education targeting healthcare personnel in LMICs.
The 4D model ensures methodological rigor and logical consistency throughout the educational material development process. It provides procedural validity, in which each stage is organically linked such that the outputs of the preceding stage serve as the evidence-based foundation for the next. According to a recent systematic review, the 4D model has been extensively applied and validated in research focused on developing educational materials, particularly for module-based and digital learning media [38]. Following this academic trend, previous studies in nursing and health sciences have utilized the 4D model as a valuable methodological framework to integrate learner needs and expert feedback, thereby enhancing the field suitability of educational resources [28,39]. The process—wherein the situational analysis from the Define stage (Stage 1) informs the Design stage (Stage 2), which is further refined in the Develop stage (Stage 3) through expert reviews, SAM, and readability evaluations—demonstrates that the final materials are grounded in rigorous analysis and objective validation rather than the subjective judgment of the research team. Such step-by-step implementation serves as an essential academic mechanism to secure content quality and practical relevance before educational tools for healthcare providers in LMICs are deployed in actual clinical settings.
The situational analysis conducted in the first stage of this study clearly illustrates the specific educational gaps in LMICs, in stark contrast to HICs that possess established protocols and robust educational infrastructures. Previous literature suggests that universal emergency nursing guidelines centered on HICs are designed under the assumption of advanced medical resources; consequently, they present methodological and substantive limitations when applied to clinical practice in resource-limited settings [1,7].
In particular, the inadequate proficiency in equipment utilization and the absence of standardized protocols identified in this study represent the most prominent disparities compared to HICs. This underscores the urgent need to establish practical clinical guidelines based on local conditions, moving beyond mere knowledge transfer. Such systemic gaps translate into specific deficiencies in nursing competencies. Indeed, the lack of knowledge and skills in cardiopulmonary resuscitation (CPR) found in this study aligns with existing research on emergency nursing capacities in low-income countries [7,26]. Furthermore, the high demand for advanced cardiac life support training reported in cases from Kenya [40] and South Africa [41] reaffirms the necessity of skill-oriented education in resource-constrained environments.
Ultimately, the demand for addressing Lao PDR-specific clinical conditions demonstrates that the development of educational materials must be a process of context-optimized reconfiguration rather than a simple translation of existing knowledge. In conclusion, these first stage findings support the development of locally led, customized educational materials as an essential academic and policy alternative for enhancing the quality of emergency care in LMICs.
In addition to reflecting local specificities, the Design stage enhanced the clinical expertise and comprehensiveness of the content by expanding the initial eight domains to 10 through expert consultation. First, separating the existing trauma and non-trauma areas into independent domains was intended to support rapid decision-making among learners by providing clear, differentiated nursing algorithms based on emergency mechanisms. Recent studies have reported that structured triage algorithms or decision-support systems in emergency nursing improve the accuracy and speed of nurses’ clinical decision-making [42]. Furthermore, structured knowledge frameworks and categorized learning structures have been shown to reduce cognitive load and facilitate clinical reasoning and decision-making [6,8].
Moreover, reflecting global health trends and expert opinions, “psychosocial emergency intervention” was newly included instead of adjusting the pharmacological emergency domain. This reflects the academic standards of Holistic Emergency Care, which encompasses mental health issues such as suicide crises [4]. In particular, this study focused on the practical feasibility of psychological interventions in resource-limited settings where basic medical equipment is lacking. Interventions such as Psychological First Aid (PFA) can be delivered based on nurses’ professional competencies and communication skills without reliance on advanced equipment or infrastructure. Therefore, they can be effectively implemented in resource-limited environments as high-value, low-resource interventions [43].
Recent research indicates that the emergency department serves as a primary point of contact for patients in mental health crises, and emergency nurses play a pivotal role in initial assessment and crisis response [1,4]. Holistic care, addressing both physical treatment and psychosocial needs, is essential even in emergency situations. Importantly, such psychological interventions are not intended to replace life-saving procedures but rather serve as complementary approaches that can be implemented concurrently by nurses, even in resource-limited settings. Therefore, in situations where equipment required for physical interventions is lacking, PFA-deliverable solely through nurses’ competencies without the need for additional equipment-should be considered one of the key educational components that nurses can provide in emergency and disaster contexts [43].
Furthermore, the educational materials were developed based on WHO recommendations for the production of health educational resources [3]. While focusing on universally essential emergency care skills, the materials also incorporated common emergency scenarios and regional disease patterns specific to Lao PDR, including trauma, respiratory emergencies, and snakebites. This structure enables local medical staff to apply knowledge directly in clinical settings. In particular, snakebite accidents—a major public health issue in the Lao PDR—shows regional variation, with reported incidence rates of 355 and 1,105 cases per 100,000 people in Champone and Phin districts, respectively [44]. However, emergency medical personnel often lack adequate training in managing snakebite patients, frequently leading to suboptimal treatment outcomes [45]. Therefore, by including “nursing management for snakebite patients” in the emergency educational materials, the practical applicability and sustainability of the education can be enhanced through direct linkage with the clinical practice of local medical staff.
The qualitative and quantitative validation procedures conducted after drafting the educational materials in the Develop stage (Stage 3) provide decisive evidence for the clinical acceptance and educational effectiveness of these materials in the Lao PDR nursing context. First, the rigorous review by six local experts, each possessing over 10 years of clinical experience, ensured the suitability of the materials regarding the actual environment of central hospitals in Lao PDR and the use of local technical terminology. This aligns with previous research suggesting that contextual feedback from local experts is a key element in enhancing the clinical realism of healthcare educational resources for developing countries [46,47].
In particular, the “Superior” rating (77.3%) obtained through the SAM suggests that these materials go beyond a mere listing of knowledge and sufficiently meet the structural and cultural requirements to facilitate learner understanding. According to prior studies, SAM is reported as a highly reliable tool widely used to evaluate the readability and suitability of health education materials [32].
Furthermore, the strategic decisions to lower the Flesch-Kincaid Grade Level to 5.7 and exclude the use of passive voice were intended to minimize the cognitive load of learners by delivering complex emergency care knowledge concisely. Previous literature indicates that clear and simple sentence structures are critical factors in facilitating the rapid retrieval and processing of information in urgent emergency situations. Although the absence of a validated readability tool specifically for the Lao language necessitated indirect measurement using the English version, this study sought to prevent content distortion by conducting linguistic equivalence verification through bilingual experts. Such multifaceted validation serves as a methodological mechanism to prove that the educational content—directly constructed by clinical experts in the recipient country—is a customized outcome that achieves both academic rigor and optimization for the comprehension level of local learners.
The hybrid online and offline dissemination strategy implemented in the Disseminate stage (Stage 4) is significant in that it maximized the accessibility of educational materials in a resource-limited environment and established the foundation for the standardization of emergency nursing education in Lao PDR. Distributing hard copies not only to central hospitals in Vientiane but also to regional hubs in the north and south was a practical effort to bridge the healthcare education gap between regions. This aligns with previous suggestions that field-based educational accessibility must be expanded to mitigate disparities in health education caused by geographical constraints [48]. Furthermore, digital distribution via social media served as an efficient alternative for overcoming spatiotemporal constraints, suggesting that social media can function as a core tool for building sustainable educational networks in resource-limited countries [49].
In particular, the continuous efforts to integrate these materials into the CPD framework for nurses and midwives, administered by the Ministry of Health (MOH) of Lao PDR, represent the most critical policy orientation of this study. This is a product of academic and political commitment to ensure that content developed through an ODA project does not remain a one-time event but is sustainably incorporated into the health system to function as sustainable educational infrastructure [22,24,25]. Moreover, securing the official credibility of the materials through sharing with major international organizations such as WHO and Korea Foundation for International Healthcare suggests the potential for this research model to be scaled as a standard guideline for health education development in other LMICs.
The development of the educational materials in this study was based on a South Korean ODA project and holds a distinct value by implementing a Recipient-Country-led model that directly responds to the needs of Lao PDR, rather than a donor-driven approach. The collaborative structure, in which local Lao PDR clinicians and nursing faculty took the lead in development while Korean experts provided consultation, serves as an exemplary case of substantive capacity exchange beyond mere technology transfer. According to literature, ensuring the ownership of the recipient country is an important factor in the sustainability of health development projects [24,25]. This case, which integrated Korean systematic emergency nursing education experience into a collaborative system with local experts, enhanced the international standing of the Korean nursing community while presenting an international educational cooperation model immediately applicable to LMICs, particularly those with resource-limited settings similar to Lao PDR. Such development procedures and collaborative structures will serve as a practical policy and academic foundation that can be extended to other nursing fields and countries with similar economic levels.
Collectively, the development of these emergency nursing educational materials followed three core directions to bridge the gap with HICs and maximize clinical field competency. First, by accurately reflecting the frequent emergency situations and regional disease patterns in Lao PDR, it established context-specific content rather than a simple transposition of external guidelines. Second, it concentrated efforts on core emergency skills immediately required in the field, such as CPR, triage, trauma, and respiratory emergency response. Third, it sought to practically overcome the constraints of the Lao PDR healthcare environment by presenting alternative approaches and priority-setting strategies that enable the best outcomes within currently available resources, without relying on expensive equipment or medication. This educational framework, developed to reflect the healthcare context of Lao PDR, represents a key academic contribution of this study. It may serve as a standardized educational framework that can be referenced not only in Lao PDR but also in diverse LMIC settings with resource constraints. Overall, this model accommodates both local specificity and global applicability, and has the potential to function as a transferable model for improving the quality of nursing education across various resource-limited settings.
Despite these academic and practical implications, this study has some limitations. First, although the materials were distributed to three national hospitals in Lao PDR, no clinical efficacy evaluation based on quantitative data—such as triage accuracy or treatment outcomes—has yet been conducted. Furthermore, the use of English-based metrics as a proxy in assessing the readability of these educational materials constitutes a methodological limitation. Since there is currently no standardized readability tool for the Lao language, caution is required when interpreting the results of this study; this suggests the need to develop linguistic indicators for the precise evaluation of educational materials in Lao PDR in the future. Finally, since emergency nursing guidelines evolve rapidly based on the latest evidence, continuous updating of the materials will be essential. To this end, this study went beyond simply delivering materials and included a capacity-building program that enables local Lao PDR experts to proactively revise and supplement the content. This approach supports the sustainability of the research by ensuring that the recipient country can independently maintain the currency of the educational materials and operate a self-sustaining education system in the future.

Conclusion
This study developed emergency nursing educational materials suitable for the Lao PDR healthcare environment using a 4D model. These materials are designed to support the enhancement of clinical response capabilities among local nurses, covering everything from core competencies required of emergency medical personnel to responses to situations specific to Lao PDR. These findings provide practical educational resources that can be utilized to strengthen and standardize emergency nursing education in resource-limited settings. For these educational materials to serve as a sustainable educational infrastructure, they need to be institutionally integrated into the Lao MOH CPD system. Furthermore, future research should evaluate the impact of these educational materials on nurses’ competencies and patient outcomes.
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Appendix 1. SAM scoring at the Develop stage (Phase 3) in this study


