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Background: Hospital-acquired infections (HAIs) are significant public health issues, especially in low-and middle-income countries (LMICs). Hand hygiene and low-level disinfection of equipment practices among healthcare workers are some of the essential measures to reduce HAIs. Various infection prevention and control (IPC) interventions to reduce HAI incidence have been developed. However, effective interventions have not been well developed in the LMICs context. Therefore, this protocol aims to develop, pilot, and assess the feasibility and acceptability of an IPC intervention in Cambodia and the Lao People’s Democratic Republic.

Methods: This study will consist of four phases guided by the Medical Research Council (MRC) Framework. Three hospitals will be purposely selected – each from the district, provincial, and national levels – in each country. The gap analysis will be conducted in Phase 1 to explore IPC practices among healthcare workers at each hospital through desk reviews, direct observation of hand hygiene and low-level disinfection of equipment practices, in-depth interviews with healthcare workers, and key informant interviews with stakeholders. In Phase 2, an IPC intervention will be developed based on the results of Phase 1 and interventions selected from a systematic literature review of IPC interventions in LMICs. In Phase 3, the developed intervention will be piloted in the hospitals chosen in Phase 1. In Phase 4, the feasibility and acceptability of the developed intervention will be assessed among healthcare workers and representatives at the selected hospitals. National consultative workshops in both countries will be conducted to validate the developed intervention with the national technical working groups.

Discussion: The MRC Framework will be employed to develop and evaluate an intervention to reduce HAIs in two LMICs. This theoretical framework will be used to explore the factors influencing hand hygiene compliance among healthcare workers. The gap analysis results will allow us to develop a comprehensive IPC intervention to reduce HAI incidence in Cambodia and Lao People’s Democratic Republic. Findings from this protocol will feed into promising IPC interventions to reduce HAI incidence in other resource-limited settings.

Clinical trial registration: ClinicalTrial.Gov, identifier NCT05547373.
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Introduction

Infection prevention and control (IPC) has been recognized as a vital component in health systems as it affects patients and healthcare workers (1). Inadequate adherence to the standard protocols of IPC results in hospital-acquired infections (HAIs) that often occur in patients in medical care (2). HAIs have received little public health attention, particularly among policymakers in low-and middle-income countries (LMICs) (3). As a result, millions of patients are affected by HAIs each year globally. A wide gap exists between countries in the HAI prevalence, varying between 3.5–12% in high-income countries and 5.7–19.1% in LMICs at any given time. WHO further recognizes a lack of evidence on IPC in LMICs, suggesting that more research in these countries is warranted.

The recent coronavirus disease 2019 (COVID-19) pandemic has proven the significance of IPC in saving lives by reducing HAIs. The stringent and enhanced IPC measures introduced at various hospitals to fight against the pandemic have reduced HAI incidence markedly (4–8). However, the prevalence of HAIs could be extremely high in LMICs. For instance, the HAI prevalence among adults in intensive care units in Vietnam was estimated to be 29.5% in 2015 (9). Regarding the economic burden of HAIs in LMICs, available United States and Europe data suggest that HAIs cost several billion dollars annually (10). It has been estimated that the five significant HAIs – central line-associated bloodstream infections, ventilator-associated pneumonia, surgical site infections, clostridium difficile infections, and catheter-associated urinary tract infection – cost the United States approximately USD 9.8 billion annually (11). Evidence of mortality and increased antibiotic resistance due to HAIs have also been documented (12, 13).

Against this backdrop, several IPC interventions to reduce HAIs have been developed, implemented, and evaluated worldwide (14). In magnet-designated hospitals in California, the United States, effective and adequate implementation of IPC programs, including healthcare workers’ adherence to hand hygiene guidelines, routine fomite disinfection, environmental decontamination, and antimicrobial stewardship programs, have significantly contributed to reducing the HAI incidence (15). A recent study revealed that interventions on structural inputs (e.g., availability of hand sanitizers), standard care processes, and their combination reduced HAI incidence significantly (14). Additionally, the review highlighted promising interventions, including using disinfection technology, such as ultraviolet light and hydrogen peroxide vapor, while noting that many existing studies lack rigor in their design and methods.

Hand hygiene is one of the simplest and most effective measures for preventing HAIs. Hand hygiene prevents patient infections, the hospital environment contamination with pathogens, and the cross-transmission of microorganisms between patients (16). Despite the effectiveness, a study on IPC practices in Cambodia identified barriers to promoting hand hygiene, including inadequate environmental hygiene, insufficient protective equipment, understaffing, overcrowding, and poor knowledge of infection control measures among healthcare workers and caregivers (17). Inadequate staff capacity and commitment, limited support from decision-makers, and financial shortages for IPC implementation have also been iterated (18).

Disinfection of reusable medical devices is another critical component of IPC interventions. Medical equipment that comes into physical contact with patients and healthcare workers is susceptible to colonized pathogenic microorganisms (19). For instance, a study found that stethoscopes and sphygmomanometers were associated with HAIs due to their contamination with bacteria (20). Disinfection of the equipment removes the microorganisms, preventing the transmission of organisms between patients (21). Guidelines for reusable equipment, environmental cleaning, and disinfection are included in the IPC national guidelines in Cambodia and Lao People’s Democratic Republic (22, 23) and WHO’s guidelines on core components of IPC programs at the national and acute healthcare facility levels (2).

Cambodia and Lao People’s Democratic Republic have been striving to tackle HAIs despite inadequate IPC infrastructures, a lack of IPC support services and surveillance and reporting systems for HAI incidence, limited IPC implementation capacity, and financial constraints (24, 25). Moreover, data on HAI prevalence and IPC-related knowledge, attitude, and practice among healthcare workers in LMICs are scarce. Such a paucity of data further prevents researchers from estimating the burden of the HAI endemic and devising proper IPC interventions to reduce HAI incidence.

The national guidelines and training curriculums have been distributed to the subnational levels in Cambodia and Lao People’s Democratic Republic. However, the evaluation mechanisms for IPC implementations and HAI surveillance systems have not been formalized. Based on anecdotal evidence in Cambodia, there has been a strong emphasis on the need for behavioral change among healthcare workers in adhering to the national IPC guidelines and evidence-based research, which is imperative for addressing this challenge. Although it lacks rigor in the methods, a study of hand hygiene education among healthcare workers in a provincial referral hospital in Cambodia showed that hand hygiene education using the WHO Guidelines on Hand Hygiene (26) reduced surgical site infections significantly (24). Therefore, documenting gaps in IPC implementation and practices in the local context to identify the appropriate and feasible IPC intervention components related to behavioral factors is a critical first step to reducing HAIs using evidence-based interventions.

Designing an effective IPC intervention involves several components and varies across healthcare settings. The Medical Research Council (MRC) Framework for Developing and Evaluating Complex Interventions has been employed across many disciplines (27–30). According to this framework (31, 32), the first step in developing a complex intervention is to identify the burden of the problems and the limitations of the current implementations and practices (32). The second step involves identifying the existing interventions. The third step is to develop a theoretical intervention model based on the gap in implementation and practices and the current evidence on effective interventions. Once the intervention is developed, a pilot study and the feasibility and acceptability assessment of the piloted intervention are required.

Based on this framework, this protocol aims to develop, pilot, and assess the feasibility and acceptability of an IPC intervention in Cambodia and Lao People’s Democratic Republic. The protocol’s specific objectives are to (1) conduct a gap analysis of IPC implementation and practices among healthcare workers at district, provincial, and national hospitals to identify IPC intervention components, (2) develop an IPC intervention based on the gap analysis findings and model interventions from a systematic review of IPC interventions to reduce the HAI incidence in LMICs, and (3) pilot the IPC intervention and assess its feasibility and acceptability among healthcare workers and stakeholders in Cambodia and Lao People’s Democratic Republic.



Methods and analysis


Study settings and design

The healthcare systems in Cambodia and Lao People’s Democratic Republic are organized into distinct levels, encompassing the district, provincial, and national tiers (33, 34). This study will be conducted in three hospitals in each country, with each hospital purposively selected from each healthcare system level (national, provincial, and district levels). One national hospital will be selected from the country’s capital city. Then, one province will be selected, and the provincial hospital and one district referral hospital will be selected. The intensive care unit, surgery unit, and medical ward will be selected for national and provincial hospitals, and the surgery unit, maternal and child health ward, and medical ward will be selected for district hospitals.

The study will be conducted between January 2023 and December 2024. As shown in Figure 1, the IPC intervention development will involve four phases: (1) gap analysis, (2) intervention development, (3) pilot implementation of the developed intervention, and (4) feasibility and acceptability assessment of the pilot implementation (32, 35).
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FIGURE 1
 Project milestones and timelines.



Phase 1: Gap analyses

The gap analysis aims to identify gaps in the implementation and practices of hand hygiene and low-level disinfection of equipment guidelines among healthcare workers in the selected hospitals in each country. The gap analysis will involve a desk review of IPC national policies and guidelines, key informant interviews (KIIs) with key stakeholders, in-depth interviews (IDIs) with healthcare workers, and direct hand hygiene and low-level disinfection of equipment practice observations among healthcare workers in the selected hospitals.

Firstly, the “National Guidelines for Infection Prevention and Control in Healthcare Facilities” in Cambodia and Lao People’s Democratic Republic (22, 23) will be reviewed to assess if these guidelines are aligned with the WHO’s “Guidelines on Core Components of Infection Prevention and Control Programs at the National and Acute Health Care Facility Level” (2). Additionally, the policies and guidelines regarding IPC practices during the COVID-19 pandemic will be reviewed.

Secondly, the perspective of key stakeholders from each country on the gaps in IPC implementation and practices among healthcare workers will be explored by conducting KIIs. Three national stakeholders from each country will be recruited. In Cambodia, the national stakeholders will be the representatives of MoH’s Communicable Disease Control Department and the Department of Hospital Services and the selected national hospital. In Lao People’s Democratic Republic, stakeholders will be representatives of the MoH’s Department of Health Care and Rehabilitation, Communicable Disease Control Department, and the selected national hospital. At the provincial level, one representative of the provincial health department and one representative of the selected provincial hospital will be purpovely selected. Finally, two district key stakeholders will be purposely selected – one from the operational district office and one from the selected district hospital. A representative from the WHO for the KII from each country will also be included.

For IDIs, three healthcare workers (a doctor, a midwife, and a nurse) will be selected from each selected hospital ward, totaling 27 healthcare workers per country (Table 1). In addition, direct observations of hand hygiene and low-level disinfection of equipment practices will be conducted concurrently with the IDIs and KIIs at the selected hospitals, targeting doctors, nurses, and midwives. Eligible participants will include healthcare workers who (i) are aged 18 years or older, (ii) have worked in the selected wards of the chosen hospitals for at least 6 months, and (iii) who will be able to and agree to provide informed consent to participate in the study. Interns and visiting healthcare workers will be excluded.



TABLE 1 Sample size across the three hospitals in each country (Cambodia and Lao People’s Democratic Republic).
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Phase 2: A theory-based IPC intervention development

This component aims to identify behavioral change components necessary for developing a behavioral change intervention by pooling the findings obtained in Phase 1 and a systematic review of IPC implementation interventions in LMICs. The intervention development process will consist of the following four components:


Identifying behavioral change components

All behavioral change components under the “Theoretical Domains Framework (TDF)” (36) will be listed and components that need improvement will be identified. The TDF domains identified in Phase 1 will be prioritized.



Systematic literature review

A systematic literature review will be conducted, providing the necessary resources to develop the intervention for this study. The review aims to identify intervention models used to promote IPC practices among healthcare workers in LMICs. The review protocol will be registered in PROSPERO, an international database of prospectively registered systematic reviews (37). Peer-reviewed studies and grey literature, reporting IPC interventions among healthcare workers and patients in LMICs, published in English will be included. The extracted data will be analyzed and identified common themes or patterns related to intervention models targeting behavioral change in IPC practices among healthcare workers. The detail of the review protocol and findings will be reported elsewhere.



Develop intervention components

The behavioral change components identified in Phase 1 will be matched with the intervention components identified in the systematic review. As a guide to design this IPC intervention, the Behavior Change Wheel (BCW) model will be used, which follows eight steps, including defining the problem in behavioral terms, selecting the target behaviors, specifying the target behaviors, identifying what needs to change and intervention functions, policy categories, behavior change techniques, and the mode of delivery (38).



Validate the behavior change intervention

Once the intervention is developed, a national consultative workshop in collaboration with the MoH in Cambodia and Lao People’s Democratic Republic will be conducted to validate the intervention. This workshop aims to summarize the findings from gap analysis, relevant interventions from the systematic review, and the developed interventions. Non-governmaental organizations (NGOs) and key stakeholders working on IPC in each country, representative from district, provincial, and national hospitals will be involved to obtain their feedback on the development of the intervention.




Phase 3: Pilot intervention

Once the validation is done, the developed intervention will be piloted at the same three hospitals selected in Phase 1 in each country. The representative from each hospital will be approached to inform them the contents of the pilot intervention. Following that, 15 healthcare workers from each of the three selected wards at the national hospitals, 10 from each of the three selected wards at the provincial hospitals, and seven from each of the three selected wards at the district hospitals will be recruited to participate in the pilot intervention (Table 2).



TABLE 2 Sample of participants participate in the pilot intervention in each country (Cambodia and Lao People’s Democratic Republic).
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Phase 4: Intervention’s feasibility and acceptability assessment

Subsequently, a post-pilot evaluation will be conducted to assess the feasibility and acceptability and identify barriers and challenges in implementing the developed IPC intervention (32, 35). Additionally, post-pilot direct observation of hand hygiene and low-level disinfection of equipment practices among healthcare workers at the same selected wards in Phase 1 of the selected national, provincial, and district hospitals will also be performed. The assessment will comprise IDIs with healthcare workers and KIIs with representative from each hospital in Cambodia and Lao People’s Democratic Republic. For IDIs, 36 healthcare workers in each country (15 from the national hospitals, 12 from the provincial hospitals, and nine from the district hospitals) will be randomly selected from the pool of 96 healthcare workers participating in the pilot intervention (Phase 3; Table 3).



TABLE 3 Sample of participants for the feasibility and acceptability assessment in each country (Cambodia and Lao People’s Democratic Republic).
[image: Table3]

After documenting the results of the feasibility and acceptability assessment of the pilot intervention, a national dissemination workshop will be conducted in each country. The results of the pilot intervention and the findings from the feasibility and acceptability study will be shared during the workshop. This workshop will be used as a platform to discuss this intervention’s potential strengths and limitations. This can be used for planning future scaling-up purposes. Attendees will include those involved with IPC-related policy including MoH, representative from the provincial health department, and operational district office, NGOs working on IPC, and representative from the district, provincial, and national hospitals in each country.




Tool development


For gap analyses

A standardized WHO’s hand-hygiene observation tool for direct observation (Supplementary material 1) will be adapted for this study (39). The observation form contains two main elements: a header and an observation grid. The header will enable the observers to record the time, date, and location of the selected wards. The observation grid allows observers to record the data to compute the hand hygiene compliance of the healthcare workers.

An observation form will be adapted from an existing study (Supplementary material 2) (40) to observe the low-level disinfection of equipment compliance among healthcare workers. Low-level disinfectants are used to disinfect noncritical items that come into contact with skin. According to the national guidelines on IPC for healthcare facilities, the equipment includes bedpans, toilets, urinals, blood pressure cuffs, electrocardiogram leads, thermometers, stethoscopes, beds, and bedside tables (22, 23).

In Phase 1, IDIs using an interview guide (Supplementary material 3) with healthcare workers will be conducted to understand the factors influencing their hand-hygiene practices. A topic guide from an existing study (41) will be adapted, containing questions derived from 14 theoretical domains to capture multiple-level determinants of health-related behavioral change. Furthermore, healthcare workers will be asked how the COVID-19 pandemic has impacted their hand-hygiene practices.

Additionally, A KII topic guide (Supplementary material 4) will be developed to understand the perspective of key stakeholders about the gap in IPC implementation and practices among healthcare workers in both countries, adapting questions from an existing study (42). Questions on the impact of the COVID-19 pandemic on HAI prevention and control in each country will also be included in the interview guide.



For assessing the intervention’s feasibility and acceptability

In Phase 4, hand hygiene and low-level disinfection of equipment observations will be conducted using the same forms developed in Phase 1. Additionally, the topic guide questions (Supplementary material 5) will be adapted from a relevant study (43) to explore the feasibility of the developed intervention and if there are any issues with the intervention and its implementation process. Healthcare workers’ experiences with the developed intervention during the pilot Phase will also be explored to assess the feasibility and acceptability of the developed IPC intervention. Post-pilot KIIs among representative from each hospital who will participate in the pilot phase will be conducted. The interviews aim to explore their perspective on the intervention piloted in Phase 3. The questions (Supplementary material 6) will be adapted from the literature (44).




Training and data collection procedures

Before the data collection in Phases 1 and 4, the study coordinators will train data collectors in a two-day workshop, followed by another day for study tool pretesting. Data collectors will include staff and graduate students from the University of Health Sciences (UHS) in Cambodia and the Lao Tropical and Public Health Institute (Lao-TPHI) in Lao People’s Democratic Republic. The training will cover direct observations and interview techniques, including confidentiality, privacy, and data quality control.

For hand-hygiene observation, training materials will be adapted from WHO’s training tools (45). The adapted training materials will include PowerPoint presentations and an educational video of healthcare workers performing care in hospital settings. The training will include observation of healthcare workers’ hand-hygiene practices at the selected hospitals. Each observation session will last approximately 20 min (+10 min buffer time, depending on the observed activity) (26). The WHO’s five moments of hand hygiene will be applied: (1) before touching patients or patient surroundings, (2) before a clean/aseptic procedure, (3) after body fluid exposure risk, (4) after touching a patient, and (5) after touching the patient’s surroundings (26). The hand-hygiene actions will be recorded when either handwashing with soap and water or alcohol hand rubbing is observed according to the five moments indicated above. To obtain reliable estimates of the compliance rate, WHO recommends at least 200 opportunities for each ward per observation period (26). The observations will be conducted during the regular working hours of 8: 00 AM–12: 00 PM and 1: 00 PM–5:00 PM.

Similarly, observers will be trained to observe practices among healthcare providers. Healthcare providers will be considered practicing low-level disinfection of equipment if they disinfect non-critical medical equipment (i.e., bedpans, electrocardiogram leads, stethoscopes, blood pressure apparatus, thermometers, pulse oximeters, glucometers, beds, and bedside tables) with approved disinfectants before and after the equipment comes to contact with patients.

Study coordinators will also train data collectors on qualitative data collection techniques using interview guides for IDIs and KIIs. In Phase 1, the IDIs questions will be guided by the TDF (46) to assess factors influencing healthcare workers’ hand-hygiene practices. However, rigidly applying the TDF may result in specific determinants or gaps being overlooked. Therefore, the interviewers will be instructed to be open to any responses from the participants so that the responses will be distinct from the pre-determined TDF domains. Moreover, the interviewers will be trained to use simple languages so that the participants can comprehend the questions correctly.

The hand hygiene and low-level disinfection of equipment observation training in Phase 4 will include the same contents as in Phase 1. Additionally, the study coordinators will train interviewers on conducting IDIs and KIIs, including using neutral wording and probing questions.

Following the training in Phases 1 and 4, the interviewers and observers will spend one morning pretesting the topic guides for IDIs and KIIs and the observation form on hand hygiene and low-level disinfection of equipment in one hospital in the capital city of each country. In the afternoon, all the interviewers and observers will reflect on their experience with the study tools and provide feedback.

Potential participants from each selected hospital will be invited through the heads of the selected hospitals and wards and asked them for signed informed consent. Each interview will take approximately 45–60 min to complete. The interviews will be audiotaped, and notes will be taken during the interviews with the participants’ permission. The samples and sampling procedures will be similar in Cambodia and Lao People’s Democratic Republic.



Data management

Data on hand hygiene and low-level disinfection of equipment observations on paper forms and subsequently enter them into Microsoft Excel 2016 (Microsoft Corporation, Redmond, WA, United States). The study coordinators will upload the audio-recorded IDI and KII data files into a computer folder. The research team will transcribe the audio files in the respective country’s national language (e.g., Khmer and Lao) and store them in another folder. The team will then translate the transcripts into English and keep them in a separate folder. All documents will be password-protected by the study coordinators. The translated transcripts will be anonymized, and unique identification numbers will be assigned instead of personal identifiers to protect the participant’s privacy and confidentiality.



Data analyses


Qualitative data analyses

The study team will transcribe audio recordings from IDIs and KIIs in Phases 1 and 4 verbatim. The transcriptions will then be translated into English. All qualitative data analyses will be performed using NVivo 12 software. For the IDIs in Phase 1, the analyses will follow three steps – coding, generating specific beliefs/themes, and identifying the relevant domains (47).


Coding interview transcripts

Two study team members will independently code the transcripts into the 14 domains of TDF using thematic analyses. They will meet and review their coding and definitions of the codes, accompanied by quotes under each code. If there is a disagreement with the coding, the two coders will discuss it and reach a consensus.



Generating specific beliefs/themes

One team member will generate specific beliefs/themes for the coded interview quotes in all TDF domains. The second team member will double-check the accuracy of the specific beliefs/themes generated by the first team member. A specific belief/theme is defined as the participant’s responses underlying a similar theme that suggests a barrier or enabler of hand hygiene compliance (41).



Identifying relevant theoretical domains

TDF domains through consensus between the two analysts will be identified, judging them based on three factors (47–49). Firstly, the TDF domains relevant to healthcare workers’ hand hygiene compliance if belief/theme statements appear with high frequencies across the interviews will be considered. Secondly, the TDF domain relevant if conflicting beliefs/themes exist will also be considered. Thirdly, the domains will be consided relevant if there is evidence of strong beliefs/themes that may impact hand hygiene practices among healthcare workers. These three factors will be simultaneously considered during the analyses to determine the theoretical domains.

Similarly, the recorded KIIs in Phase 1 and IDIs and KIIs in Phase 4 will be analyzed following the coding manual for qualitative researchers developed by Johnny Saldaña (50) and thematic analyses introduced by Braun and Clarke (51). The framework approach involves familiarizing with the transcription data, generating initial codes, searching for themes, reviewing themes, defining and naming themes, and producing the report (51).




Quantitative data analyses

In Phases 1 and 4, hand hygiene and low-level disinfection of equipment compliance rates will be calculated using the number of times healthcare workers followed the appropriate behaviors divided by the total number of observed opportunities and multiplied by 100. A simple tabulations using Stata 17 (Stata Corporation, Texas, United States) will be conducted to summarize the compliance rate by healthcare worker type (doctors, nurses, or midwives). Student’s t-tests of the mean difference in hand hygiene and low-level disinfection of equipment compliance rate in Phase 1 (before the intervention) and Phase 4 (after the intervention) will be performed.





Discussion

This study aims to develop an IPC intervention to reduce HAI incidence in health facilities using the MRC Framework and assess its implementation feasibility and acceptability in Cambodia and Lao People’s Democratic Republic. Hand hygiene among healthcare workers plays a critical role in reducing HAIs. However, a previous study found that after 6 months of hand-hygiene education training among healthcare workers, only 62.4% of the trainees followed the hand-hygiene guidelines (24). Similarly, a recent study in post-natal care rooms and at home in rural Cambodia found a high frequency of hand-hygiene opportunities; however, compliance with hand-hygiene protocol among all caregivers needed to be improved (17). The study found barriers to promoting hand hygiene among healthcare workers, including inadequate environmental hygienic conditions, insufficient protective equipment, understaffing, overcrowding, and poor knowledge of essential infection control measures (17). To our knowledge, there has yet to be an evaluation mechanism for IPC implementation and HAI surveillance systems formalized in Cambodia and Lao People’s Democratic Republic. Documenting IPC implementation and practice gaps in evidence-based interventions is critical.

This study comprises three main research components. The first component will involve a gap analysis of IPC implementation and practices among healthcare workers in Cambodia and Lao People’s Democratic Republic to identify IPC intervention components. The second component aims to develop an IPC intervention based on findings from the gap analysis and model interventions selected from the most recent systematic review of IPC interventions to reduce HAI incidence in LMICs. The final component involves piloting and assessing the feasibility and acceptability of the IPC intervention developed in Phase 2. Since the IPC intervention covers many features and the implementation and practice of IPC intervention might vary across hospitals, the MRC framework will help guide and assist with the development and evaluation of such complex interventions (35).

Previous empirical research has shown that healthcare workers’ adherence to IPC guidelines to fight against the COVID-19 pandemic has reduced HAI incidence significantly (4–8). The IPC intervention developed in this study will play a critical role in reducing HAI incidence in Cambodia, Lao People’s Democratic Republic, and other LMICs. By employing the MRC Framework, we can develop a theory-and evidence-based intervention applicable and feasible according to the given contexts (32). This study aims to furnish policymakers and healthcare authorities in Cambodia and Lao People’s Democratic Republic with essential evidence, enabling informed decisions regarding the implementation of evidence-based interventions and the initiation of a HAI surveillance system. Such measures hold the potential to enhance patients’ health outcomes significantly. Moreover, the findings of this study will contribute to a broader enhancement of global public health by shedding light on HAI concerns within LMICs. This understanding, in turn, can play a role in fortifying preparedness for future outbreaks.

Several limitations are anticipated regarding the intervention development, pilot study, and acceptability and feasibility assessment. Firstly, direct observation of hand hygiene and low-level disinfection of equipment is subjected to the Hawthorne effect (52). Healthcare workers under observation may behave and practice differently when aware of being observed. However, this effect will diminish because we will conduct the observations for 14 days for each selected ward. Secondly, the observations will only be conducted during regular working hours of 8:00 AM–12:00 PM and 1:00 PM–5:00 PM; therefore, the study findings may not reflect the healthcare workers’ compliance with hand-hygiene and low-level disinfection of equipment practices in the remaining time of their duty. Furthermore, this study will be conducted only in one national, one provincial, and one district hospital in each country; therefore, findings from this study may not be generalized to other health facilities.



Conclusion

This study will adopt the MRC Framework, a widely recognized guideline for devising and assessing intricate interventions. This approach is poised to yield pivotal insights into formulating a resilient and contextually viable IPC intervention. This intervention holds the potential to effectively curtail the HAI incidence within resource-limited settings, including Cambodia and Lao People’s Democratic Republic. Furthermore, this study’s comprehensive exploration will give researchers and policymakers a deeper understanding of the challenges inherent in implementing IPC interventions within the studied contexts. Doing so will facilitate the identification of feasible strategies to surmount these challenges. Ultimately, the findings of this study will significantly contribute to the accumulating body of evidence essential for policymaker-led efforts to develop efficacious IPC interventions aimed at diminishing HAI occurrences within LMICs.
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