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INTRODUCTION 

Healthcare-associated infections (HAIs) are a major public health concern 

around the world. According to a report by the World Health Organization 

(WHO), an estimated 7-10% of all patients admitted to hospitals in developed 

countries will acquire at least one healthcare-associated infection, while this 

figure rises to 15% in developing countries (WHO, 2011). In low- and middle-

income countries, the prevalence of HAIs is generally higher due to several 

factors, including inadequate infrastructure, poor infection control practices, and 

limited resources for surveillance and prevention of HAIs (Allegranzi & Pittet, 

2007). The rate of infections acquired in intensive care units (ICUs) is at least 2-

3 times higher than in high-income countries (Haque, Sartelli, McKimm, Abu 

Bakar, 2018). In Vietnam, a study by Vu Dinh Phu conducted in an adult ICU 

showed a high incidence of HAIs (29.5%) (Phu, 2011). HAIs can lead to 

significant morbidity, mortality, and economic burden, and are associated with 

increased healthcare costs, prolonged hospital stays (Klevens, Edwards & 

Richards, 2002), prolonged average hospital stay from 7 to 15 days; Increased 

use of antibiotics leads to increased drug resistance of microorganisms and 

increases the cost of treatment for an infection, often 2 to 4 times compared to 

cases without infection (Haque et al., 2018). 
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 It has been emphasized that providing quality education is essential for the development of 

appropriate competencies, knowledge, and skills among future healthcare professionals, enabling 

them to provide safe and high-quality care (Bui, 2020). The Vietnamese Government has stressed 

the need to promote preventive health measures and strengthen epidemic surveillance, warning, 

and proactive disease prevention systems, which includes conducting research and establishing 

disease prevention and control units (Ministry of Health - Vietnam, 2019). To ensure that 

healthcare students receive adequate infection prevention and control training, the Ministry of 

Health has instructed schools to include infection prevention and control content in the curriculum 

(Ministry of Health - Vietnam, 2019). However, infection prevention and control training for 

healthcare students varies in terms of content, training methods, assessment, and accreditation, 

which results in different learning experiences among students regarding infection prevention and 

control in healthcare practice (Nguyen et al., 2020). 

 According to a review of the literature, there are currently no standardized measurements 

available to assess student learning experiences in infection prevention and control in healthcare 

(Hoang et al., 2021). This highlights the need for a set of reliable and valid scales to measure 

student learning experiences. Fortunately, the PrevInf project, with the support of the European 

Commission, has developed a questionnaire for evaluating learning experiences in healthcare-

associated infections (HAIs) prevention and control. This questionnaire consists of a questionnaire 

with 24 items, covering two areas - previous experiences in infection prevention and control related 

to healthcare (12 items) and learning experiences in the field of HAIs prevention and control after 

applying the PrevInf model (12 items). The original questionnaire has already been used in several 

European countries with a reliability of 0.83 (Pairreira et al., 2022; PrevInf, 2018). Therefore, it is 

a promising questionnaire to assess student learning experiences in infection prevention and 

control. In this study, we aim to examine the validity and reliability of the translated questionnaire 

in the Vietnamese context among nursing students. This study will contribute to the development 

of a more comprehensive understanding of learning experiences in the field of HAIs-IPC among 

nursing students. 

METHODS 

The HAIs-IPC learning experiences questionnaire 

 Researchers utilized the HAIs-IPC learning experiences questionnaire to evaluate the 

learning experiences in the field of HAIs-IPC among the participants (Pairreira et al, 2022). The 

HAIs-IPC learning experiences questionnaire consisted of 24 items divided into two areas. The 

first area included 12 items related to the participants' previous experiences in the field of infection 

control and prevention in healthcare. The second area included 12 items related to the participants' 

learning experiences after applying the PrevInf model in the field of infection control and 

prevention in healthcare. The participants were asked to rate their level of agreement with each 

statement on a 7-point Likert scale, with 1 indicating "strongly disagree" and 7 indicating "strongly 

agree". Total scores ranged from 24 to 168, while scores on the sub-scales ranged from 12 to 84. 

Higher scores on the sub-scales indicated more positive learning experiences. 
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Study Design 

 The research was conducted using a cross-sectional descriptive study that involved two 

stages of translation and cross-cultural adaptation, and psychometric validation of the Vietnamese 

version of the HAIs-IPC learning experiences questionnaire. 

 During the initial stage, the HAIs-IPC learning experiences questionnaire was translated 

into Vietnamese following the cross-cultural adaptation guidelines outlined by Beaton et al. The 

translation process involved six steps, and two nursing experts proficient in English and 

knowledgeable in psychology were invited to translate the questionnaire. The research team, along 

with the translators, reviewed the back-translations to arrive at a consensus on the pre-final version. 

To evaluate the clarity and accessibility of the items, 30 nursing students were asked to answer the 

questionnaire within 15 minutes during the piloting step. The feedback provided by the students 

was used to finalize the Vietnamese version of the HAIs-IPC learning experiences questionnaire. 

In the second stage, psychometric validation of the Vietnamese version of the HAIs-IPC learning 

experiences questionnaire was conducted among nursing students from June to July 2023. This 

involved examining the reliability and validity of the questionnaire in the Vietnamese context. 

Study setting 

 This study was conducted in four nursing higher education institutions in Vietnam. 

Sample and sampling method 

 In the pilot stages of the PrevInf project, nursing students from universities were selected 

to participate. The inclusion criteria for the study were students who had participated in all stages 

of the PrevInf model, simulation pedagogy, and simulation scenario implementation. Students who 

were unable to complete all stages of the project were excluded from the study. 

To ensure that the sample size was appropriate for the study, the researchers followed the 

guidelines suggested by Hair and collaborators (Hair et al., 2010), which recommended 10 

participants per item. Therefore, a minimum of 240 participants would be required for the study. 

In the end, 430 students participated in the study. The recruitment process used a non-probability, 

convenient sampling approach to select participants. 

Data collection 

 During the period between May and August 2023, data was collected for the study using 

the HAIs-IPC learning experiences questionnaire, which was presented in Vietnamese. To identify 

eligible participants, the investigator created a list of nursing students from universities and 

provided them with information about the study's objectives and procedures. Those who agreed to 

participate in the study were asked to sign a consent form before they were given the questionnaire 

to complete at the end of the pilot stage. 

Data analysis 

 The study employed SPSS 20.0 and AMOS 20.0 software for data analysis. Descriptive 

statistics, including mean, percentage, and standard deviation, were utilized to characterize the 

research variables. Confirmatory factor analysis (CFA) was performed using AMOS to assess the 

structural model, while Cronbach's alpha was utilized to gauge the dimensions' reliability. 
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Ethical considerations 

 The research was conducted with the approval of the Health Sciences Research Unit: 

Nursing 151 (UICISA: E) of the Nursing School of Coimbra (Portugal), with the reference number 

P761-3/2021. The Asian partner universities granted permission for data collection and all 

universities where the students were involved granted permission for the study to be conducted. 

The researcher informed the participants about the study's objectives, data collection procedures, 

and their rights to participation. It is important to note that the study was conducted without any 

physical interventions, and students were made aware of their right to withdraw from the study at 

any time without facing any negative consequences. 

3. RESULTS 

3.1. Descriptive statistics of research participants 

Table 3.1 General information of  the research participants ( n = 430) 

Characteristics Frequency Percentage 

Age 19.6 ± 1.445 years old 

Gender Male 97 22.6 

Female 33 77.4 

Academic school 

year 

1st year 96 22.3 

2nd year 232 54 

3th year 100 23.3 

4th year 2 0.4 

University U1 121 28.1 

U2 56 13.0 

U3 143 33.3 

U4 110 25.6 

  

 430 nursing students participated in the study. The average age of students was 19.6 ± 

1.445 years old. Most of them were female students (77.4%). More than half of the students were 

2nd year students (54%). 
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3.2. Psychometric property of the HAIs-IPC learning experiences questionnaire in 

Vietnamese 

Table 3.2 Factor loading of the HAIs-IPC learning experiences questionnaire in Vietnamese 

Items Previous learning 

experiences in 

HAIs-IPC 

(PLE) 

Learning 

experiences in 

HAIs-IPC when 

using the PrevInf 

Model 

(LEUP) 

1. I oversee my development in the field. .88   

2. My practice must be informed by the best available 

evidence in the field. 

.86   

3. Peer learning is important to develop my skills and 

knowledge in the field 

.86   

4. Critical thinking is an essential ability for my 

development in the field. 

.80   

5. It is my responsibility to develop my competencies in 

this field. 

.86   

6. Creativity plays a fundamental role in tackling 

challenges in this field 

.9   

7. I explore different learning sources to develop my 

competencies in this field. 

.97   

8. It is important to reflect on current practices to deliver 

quality care 

.86   

9. I value the importance of evidence-informed practice 

in this field. 

.86   
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10. I adopt a proactive attitude and explore different 

opportunities to improve my competencies in this field. 

.88   

11. My ability to innovate can lead to better care 

outcomes for patients in this field 

.89   

12. My learning environment plays a fundamental role in 

the development of my competencies in the field 

  .88 

13. I oversee my development in the field   .81 

14. My practice must be informed by the best available 

evidence in the field 

  .88 

15. Peer learning is important to develop my skills and 

knowledge in the field. 

  .90 

16. Critical thinking is an essential ability for my 

development in the field 

  .95 

17. It is my responsibility to develop my competencies in 

this field 

  .88 

18. Creativity plays a fundamental role in tackling 

challenges in this field 

  .92 

19. I must explore different learning sources to develop 

my own competencies in this field 

  .92 

20. It is important to reflect on current practices to 

deliver quality care 

  .90 

21. I value the importance of evidence-informed practice 

in this field. 

  .92 

22. I must adopt a proactive attitude and explore different 

opportunities to improve my competencies in this field 

  .93 
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23. My ability to innovate can lead to better care 

outcomes for patients in this field. 

  .90 

24. My learning environment plays a fundamental role in 

the development of my competencies in the field 

  .82 

 Table 3.2 indicated that all of the items were sorted into two groups of Previous learning 

experiences in HAIs-IPC and Learning experiences in HAIs-IPC when using PrevInf Model, in 

which item 12 in the Previous learning experiences in HAIs-IPC came into the Learning 

experiences in HAIs-IPC when using PrevInf Model in Vietnamese version. The observed 

variables in the table were very meaningful to be included in the model because the factor loading 

coefficient was higher than 0.5. 

 
 Figure 1- Model  and Goodness of fit indexes obtained in Confirmatory Factor Analysis of the 

HAIs-IPC learning experiences Questionnaire in Vietnamese 
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 The statistical significance was assumed at the 0.05 level. All subscales were integrated 

into the model as presented in Figure 1. The Model Fit indicated that CMIN/DF = 3.521 < 5 is 

acceptable; GFI = .855 > .8 is acceptable; CFI = .956 > .95 is very good; RMSEA = .077 < .08 is 

good. Therefore, the model achieved a good fit (Hair et.al, 2010) 

Descriptive statistics of the HAIs-IPC learning experiences Questionnaire in Vietnamese 

Table 1: Descriptive statistics of the HAIs-IPC learning experiences Questionnaire in 

Vietnamese (n = 430) 

Subscales Min Max Mean ± SD 

Previous learning experiences in 

HAIs-IPC (PLE) 

1 7 5.82 ± 1.29 

Learning experiences in HAIs-IPC 

when using PrevInf Model (LEUP) 

1 7 5.89 ± 1.29 

Total 1 7 5.85 ± 1.20 

  

 The nursing students used substance abuse coping strategies at the lowest level (0.36 ± 

0.69). 

Table 2. Results of the reliability analysis performed for the dimensions of the HAIs-IPC 

learning experiences in Vietnamese (n = 430) 

Subscales Cronbach Alpha 

Previous learning experiences in HAIs-IPC 

(PLE) 

0.97 

Learning experiences in HAIs-IPC when using 

PrevInf Model (LEUP) 

0.98 

Total 0.98 

 The Cronbach's Alpha reliability coefficient of the total questionnaire and two subscales 

were very good (greater than 0.9). As a result, the questionnaire demonstrated reliability, and the 

observed variables possessed significant explanatory value.    

DISCUSSION 

 The results of participants’s characteristics indicated that a large number of nursing 

students participated in the study, with the majority being female students. In addition, more than 

half of the students were in their second year of study. These findings are in line with previous 

studies that have shown a higher percentage of female students in nursing programs (Fernandes 

et al., 2018). The age of the participants, which averaged 19.6 years, is also consistent with 
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previous research that has shown nursing students to be relatively young (Al Ghabeesh et al., 

2019). 

Construct validity of the HAIs-IPC learning experiences Questionnaire 

 This study produced a two-factor construct via factor loading that was the same as the 

original validated HAIs-IPC learning experiences Questionnaire (Pairreira et al, 2022). This can 

be explained by the original validated scale's cultural adaptation (Borsa, 2012). Thus, the two 

factors are the Previous learning experiences in HAIs-IPC (items 1-11) and the Learning 

experiences in HAIs-IPC when using PrevInf Model (items 12-24). The research team named the 

two factors based on the meanings of all items under it. The number of Items in the factors is 

inconsistent with the original study which has shown that the Previous learning experiences in 

HAIs-IPC (items 1-12) and the Learning experiences in HAIs-IPC when using the PrevInf Model 

(items 13-24) (Pairreira et al, 2022). This can be explained that the learning experiences are 

unstable and vary according to the stages of studies. The EFA generated 2 factors loading that 

varied from 0.57 to 0.97. All items remained and were included in the confirm factor analysis since 

they have factor loading higher than 0.5 (Hair, 2010).   

 The model's fit quality was assessed using several fit indicators. The model had a good CFI 

score of 0.956, and a good RMSEA of 0.077 while GFI and CMIN/DF were acceptable (Hair, 

2010) suggesting a good fit model. Moreover, all items attained a satisfactory factor loading of 

more than 0.5. These indices showed that the two-factor model fit well in this study. 

 The relationship between the two-factor model (Figure 1) implied high correlations 

between LEUP and PLE (r = 0.75). It meant that there was a strong correlation between the two 

factors in the model. Specifically, there was a high correlation between Learning experiences in 

Healthcare-Associated Infections and Infection Prevention and Control (HAIs-IPC) when using 

the PrevInf model (r = 0.75). This suggests that the implementation of the PrevInf model led to a 

positive impact on the student's learning experiences in the field of HAIs-IPC. These findings are 

consistent with previous studies that simulation-based learning can enhance nursing students' 

learning experiences (Durham et al., 2018; Shinnick et al., 2015). 

Reliability of the HAIs-IPC Learning Experiences Questionnaire 

 The high value of Cronbach's alpha reliability coefficient for the total questionnaire and 

the two subscales in this study indicates that the questionnaire was highly reliable in measuring 

nursing students' learning experiences in the field of HAIs-IPC. The high reliability of the 

questionnaire suggests that it was able to produce consistent and accurate results, making the 

study's findings valid and reliable. These findings are consistent with previous research that has 

used Cronbach's alpha to assess the reliability of questionnaires in healthcare settings (Sousa & 

Rojjanasrirat, 2011). The use of Cronbach's alpha as a measure of reliability is a well-established 

method in research, and its high value in this study indicates that the findings can be considered to 

be valid and reliable. 

 The use of CFA and Cronbach's alpha helped to ensure the validity and reliability of the 

data collected in this study. These statistical methods, along with the large sample size, provide a 

strong foundation for the study's conclusions. The high reliability of the questionnaire used in this 
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study suggests that it can be used effectively in future research to assess nursing students' learning 

experiences in the field of HAIs-IPC. 

 While the study provides valuable insights into nursing students' learning experiences in 

the field of HAIs-IPC, it is not without limitations. One of the limitations of the study is that it was 

conducted among nursing students from four healthcare universities only. Therefore, the findings 

may not be generalizable to other populations or settings. Another limitation of the study is that it 

utilized a non-probability, convenient sampling approach to select participants. It may have 

introduced bias into the sample, making it less representative of the population of nursing students 

as a whole. Additionally, the study relied solely on self-reported data from the participants, which 

may have led to social desirability bias. Participants may have provided responses that they 

believed were more socially acceptable, rather than their true opinions or experiences. Despite 

these limitations, the study provides valuable insights into nursing students' learning experiences 

in the field of HAIs-IPC and provides a foundation for future research in this area. 

 This questionnaire obtained adequate Cronbach’s alpha values for the reliability of both 

the entire scale and its subscales. This demonstrated that all parts of the instrument measure the 

same concept. This data is supportive of the internal consistency reliability of the scale. These 

results are consistent with previous studies (Pairreira et al, 2022) in which all subscales achieved 

very good Cronbach’s alpha. 

 The two factors of the HAIs-IPC learning experiences Questionnaire have strong 

psychometric properties. Researchers and healthcare professionals in Vietnam will find it helpful 

in examining the HAIs-IPC learning experiences among nursing students. This model will make 

it possible to implement further HAIs-IPC education in the future to improve students’ HAIs-IPC 

competency using simulation pedagogy. Moreover, applying this scale can also be used as input 

to design future interventions appropriately for healthcare students and staff in improving their 

HAIs-IPC competency. 

 The study's use of CFA and Cronbach's alpha helped to ensure the validity and reliability 

of the data collected. Additionally, the large sample size provides a strong basis for the study's 

conclusions. The results of this study suggest that the implementation of the PrevInf model can 

have a positive impact on nursing students' learning experiences in the field of HAIs-IPC. Further 

research is needed to explore the efficacy of this model in other settings and among other 

populations. 
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