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Abstract:
Objective: There is a relative lack of research regarding case-based educational interventions to improve blood and 

body fluid exposure prevention practice among nursing students. Hence, this study aimed to investigate the effect of  

case-based educational intervention on knowledge, attitudes, and behaviors regarding blood and body fluid exposure 

prevention among nursing students, at some universities in Vietnam.

Material and Methods: This study employed a randomized control trial design. Simple random sampling was used to 

recruit the target population, to obtain 87 nursing students. Students’ knowledge, attitude and self-reported behavior scale 

on exposure prevention were used to collect data at three time-points. The 4-week case-based educational intervention 

was provided to the intervention group (42 students); whereas, the control group received only regular training.

Results:  The findings revealed that there were  significant, positive differences in  students’ knowledge, and attitude 

toward blood and body fluid exposure prevention in the intervention groups than in the control group after receiving the 

intervention, which remained over time. 
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Conclusion: Higher educational institutions should provide case-based educational intervention to nursing students, so 
as to enhance their blood and body fluid exposure prevention practices.

Keywords: blood and body fluid exposure prevention, case-based educational intervention, nursing students, Vietnam

positive attitude and safe behavior5,6. A comparative study 
performed on nursing students after a six-month clinical 
practice identified that 75.6% of the students were exposed 
to blood and body fluids7,8. A two-year study in Vietnam 
on the exposure rates of students  indicated  that nursing 
students were the most exposed. The causes of exposure 
were mainly due to a lack of proficiency in practice, unsafe 
applied protective measurements and unfollowed standard 
precautions8.

	 Conceptual framework and review of literature

	 This study was guided by the Health Belief Model 
(HBM)9. This is a psychological model used to explain and 
predict health behaviors by focusing on the attitudes and 
beliefs of individuals. It is a conceptualization of three key 
components of modifying factors: individual beliefs and 
actions, construct into perceived susceptibility, perceived 
severity, perceived benefits, perceived barriers, cues to 
action, and health actions or behaviors. In the study, the 
researcher provided knowledge and cases to emphasize 
appropriate prevention. For this, students were given 
evidence of real danger (perceived sensitivity) and serious 
risk (perceived severity) for exposure to blood and body 
fluids in clinical practice settings. They were familiar with 
the benefits (perceived benefits) and barriers (perceived 
barriers) of appropriate prevention therefore, they were 
more likely to conduct prevention behavior for the procedure 
of initial exposure steps; and post-exposure prophylaxis, 
monitoring and evaluation. Their self-efficacy was enhanced 
by an action plan and reflective diary that the students 
committed to performing prevention, and that could lead 
them towards adopting prevention behaviors10. 

Introduction
	 While performing patient care activities, healthcare 
workers are at risk of occupational exposure to blood and 
body fluids. They are at high risk of various infections and 
also victims of social ills, due to their stressful work schedules 
and high level of professional responsibility. In the United 
States, there were an estimated 503,000 sharp-point 
injuries and 146,000 dermal exposures in 20141. However, it 
is estimated that more than 90% of occupational exposure 
worldwide occurs in developing countries2. In Vietnam 2012, 
a study estimated that the cases of hepatitis B virus (HBV) 
infection were 50 cases per 100,000 patients; with human 
immunodeficiency virus (HIV), due to infection exposure, at 
0.2 cases per 100,000 patients.
	 Nursing students develop clinical practice skills 
through performing care procedures that involve handling 
sharp objects and bodily secretions. Research data has 
shown that nursing students had a higher risk of occupational 
exposure than graduate students and healthcare 
workers3. Some of the factors that contributed to this high 
risk of injury among students  were:  lack of experience, 
knowledge, attitudes, or skills in  equipment  handling; 
supervisory support; protective means, at the same time 
also due to anxiety; being tired and lacking confidence4.
	 In the training program, students take a required 
course in  infection prevention and control (IPC)  that 
provides knowledge and practice on exposure prevention. 
However, the lack of confidence in patient care has resulted 
in students’ knowledge of exposure prevention being 
insufficient, a careless attitude and a lack of confidence 
in clinical practice. While practicing in the clinical settings, 
students considered preventive behavior as a regular and 
repetitive practice; and will therefore gradually lose their 
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             A number of studies in developed and developing 
countries have shown that educational interventions can 
effectively reduce student exposure rates11-15. Handiyani 
evaluated the effectiveness of a needle and sharp injury 
prevention intervention program in clinical training for nursing 
students. The program significantly improved the knowledge 
and practice of nursing students in concerns to the needle 
and sharp object intervention program13. A study to evaluate 
the effectiveness of the intervention on awareness related to 

HIV, HBV & hepatitis C virus (HCV) prevention for nursing 
students confirmed that the educational program was 
effective in improving the awareness of nursing students16. 
Sudhir Singh 2020, indicated that the intervention related to 

needle-injured and preventive measures knowledge were 

effective on nursing students; the difference was statistically 

significant with a p-value<0.0517.

	 In Vietnam, a study, which evaluated the effectiveness 

of the occupational exposure prevention program at Cho 

Ray Hospital, showed that after implementing training 

the rate of exposure to HIV and HBV sources decreased 

significantly18. Research by the group of authors Le Thi 

Oanh and colleagues, in an intervention study to improve 

the adherence to injection and infusion techniques of 

nurses at North Thang Long Hospital, showed that after the 

intervention both knowledge and practice were improved19. 

A study conducted by a research team at a nursing 

university evaluated the effectiveness of a case-based 
educational intervention program on nursing students20. The 
study results provided evidence of the positive effect of a 
case-based educational intervention program on students’ 

positive thinking, and problem-solving decisions related to 

the prevention of blood, and body fluids exposure. However, 
the design of the intervention program was complicated, 
the intervention sessions were not clear, and the students 

had difficulty exploiting the entire intervention program. In 

addition, the study recruited students in one university, 
without a control group; which limited the comparison as 
to the effectiveness of the intervention program. 

	 The literature review indicated that most of the 
educational interventions on infection prevention and 
control education had some things in common; such as 
receiving positive feedback from students and helping 
to increase knowledge, attitudes and behaviors on the 
prevention of exposure to blood and body fluids. However, 
the interventions had their own strengths and limitations. 
Therefore, educational intervention programs need to be 
simplified and structured according to certain sessions. This 
would enable the students to monitor and maximize the 
effectiveness of this intervention. The sessions with only 
PowerPoint presentations may not be enough for students to 
develop critical thinking and help them to make appropriate 

decisions on the prevention of exposure to blood and body 

fluids; whereas, students had previously been given content 

on the required courses in their nursing program. During 

the training program, students should be provided with 

more specific cases to improve their knowledge, attitudes 

and skills in the prevention of exposure to blood and body 

fluids. Therefore, intervention programs should be more 

structured and feasible to accommodate students. These 

interventions could also have an additional follow-up period 

after the intervention, so as to assess the long-term impact 

of the intervention program.

	 Vietnam is a developing country, with unsynchronized 
and incompleted facilities and equipment related to the 

prevention of exposure to blood and body fluids. The 

shortage of clinical teachers and tutors results in inadequate 
supervision and instruction for students; especially in 
practices of prevention and management of student blood 

and body fluids exposure21. In addition, there is a relative 
lack of studies on educational interventions on students› 

knowledge, attitudes and behaviors related to the prevention 
of exposure to blood and body fluids. Therefore, it was 

of interest to examine the effectiveness of a case-based 
intervention for nursing students in Vietnam. The program 

was guided by the HBM, from findings of relevant studies 
on the prevention of exposure to blood and body fluids for 
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nursing students, and adapted from the  case-based 

intervention program.

	 Study aim and hypotheses

	 This study aimed to determine the effectiveness 

of a case-based intervention on knowledge, attitude and 

behavior among nursing students. The hypotheses were: 

	 1.	Participants in the intervention group would have 

significantly higher mean scores on knowledge, attitude and 

behavior than that of the control group in the immediate 

post-intervention (week 4), and follow-up period (week 8). 

	 2.	Within the intervention group, the mean score 

on knowledge, attitude and behavior increased from pre-

intervention, post-intervention (week 4), and follow-up 

period (week 8). 

Material and Methods
	 This study employed a Randomized controlled trial 

design. This report followed the CONSORT 2010, checklist 

of information to include when reporting a randomized trial.

	 Sample and sampling      

	 The target population was third-year nursing 

students, at three universities that practiced in clinical 

settings. Randomized sampling was used to recruit the 

target population, in three universities, so as to obtain 87 

nursing students. The inclusion criteria were: third-year 

nursing students that were practicing in clinical settings, had 

completed the requirements for the infection prevention and 

control module, and had no serious mental health problems 

or physical conditions. Exclusion criteria were students that 

repeated the internship and were unable to complete all 

sessions of the intervention.

	 G*Power 3.1.9.2 was used to calculate the sample 

size. The F-test, repeat measurement ANOVA was used 

to compare the differences within the intervention group 

and between the intervention group and the control 

group. The knowledge, attitude and behavior of students 

for prevention of blood and body fluids exposure were 

measured three times; including at baseline, immediately 

after the intervention and four weeks after the intervention. 

The influence coefficient of educational intervention from 

the previous study was 0.514. According to Cohen’s mean 

coefficient of influence, with a significance level of 0.05 and 

power of 0.8, the minimum sample size was 65 participants. 

Considering the percentage of students that were unable to 

complete the study being 20.0-25.0%, the study selected 

a sample of 87 students; for which 42 students were in 

the intervention group and 45 students were in the control 

group.

	 At each university, a class of students was randomly 

selected from the target population. Then 87 students, 

who met the selection criteria, were selected by the simple 

random sampling method using a computer program. These 

students were randomly assigned to either; the control or 

intervention group via a random number assigned by a 

person in the study group who was blind to the identity 

of the student. The students in the intervention groups 

practiced in the hospital in the morning, while  the control 

groups practiced at the hospital in the afternoon.

	 Development of the case-based educational 

intervention

The case-based educational intervention was adapted from 

the intervention program, by Thai and colleagues (2019) 

and intensively reviewed relevant literature concerning 

educational intervention studies in the prevention of body 

fluid and blood exposure. For the convenience of students 

to participate fully in the entire intervention program, the 

intervention protocol included four-weekly online real-time 

sessions. The sessions provided summative knowledge 

and cases in the areas of prevention of body fluid and 

blood exposure. These were structured discussions by 

primary investigators through case studies involving topics, 
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discussions of knowledge, attitude and skill development, 

and individual action plans. The cases were examples 

of real-life body fluid and blood exposure situations that 

often occur in clinical settings. These cases were selected 

to strengthen the fluid and blood exposure capacity of the 

nursing students. In addition, participants were assigned 

the roles of moderators, idea persons, passive persons, 

optimists, and pessimists in clinical settings to encourage 

active participation. At the end of each session, the 

research team guided the students to develop their own 

action plans to practice their skills related to fluid and 

blood exposure.  Google form links were used to collect 

and provide individually reflective diaries of students. The 

participants’ reflective diaries allowed them to reflect on their 

experiences with practiced skills, and the research team 

provided feedback to the diaries weekly. 

	 The program plan included groups of 8 to 12 

students, over four sessions; with each session lasting 120 

minutes. The content for the short presentations was based 

on the difficulties and challenges of students concerning IPC 

within 15 minutes20. Discussions were followed after each 

presentation regarding the designed cases. An individual 

action plan was developed at the end of each session. 

The content was in the student booklet, with a schedule of 

sessions; readings; designed cases with suggestions on 

prevention of exposure to blood and body fluids; an action 

plan, links to reflective diaries and an evaluation form at 

the end of the intervention program.

	 The student’s booklet

	 The content of the intervention program was included 

in the student’s booklet. The booklets were distributed to 

the students during the first session. The research team 

instructed students to use the booklet in clinical settings, 

in the intervention sessions and in the future after finishing 

the intervention program. The intervention program was 

presented in the Table 1.

	 Instruments

	 In assessing the differences in knowledge, attitudes, 

and self-reported behaviors as to the prevention of blood 

and fluid exposure, students completed the questionnaires 

at three time-points: baseline, post-intervention and follow-

up.

	 A demographic questionnaire was developed by the 

research team to record the information on gender, a final 

grade of infection prevention and control course, second-

year final scores, infected hepatitis, and HBV vaccination.

The Students’ blood and body fluid exposure prevention 

knowledge questionnaire included ten items to assess blood 

and body fluid exposure prevention. It was developed by the 

research team, using the test bank of infection prevention 

and control module within each university. Each correct 

answer received 1 point, with a total knowledge score 

ranging from 0 to 10. The higher score indicated a better 

knowledge as to the prevention of exposure to blood and 

body fluids. In this study, Cronbach’s alpha reliability of the 

knowledge scale was 0.8.

	 The students’ blood and body fluid exposure 

prevention attitude questionnaire, developed by Hoang Minh 

Thai et al. (2020), was used to assess exposure prevention 

attitudes. The questionnaire consists of 28 questions, with 

5 domains of exposure prevention attitude including: (a) 

results of exposure to blood and body fluids (5 items), 

importance of preventive measures (5 items); attitudes 

toward post-exposure management, reporting, treatment 

and monitoring (6 items),  confidence in prevention practice 

(6 items) and barriers in preventive measures (6 items). The 

questionnaire is scored on a 5-point Likert scale showing: 

strongly agree (5), agree (4), neutral (3), disagree (2) and 

strongly disagree (1). The total score ranges from 28 to 

140, calculated from the scores of all questions, and higher 

scores showed a more positive exposure prevention attitude 

of students. Thai and colleagues (2020), indicated that the 

questionnaire exhibited good reliability of 0.820.
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Table 1 Summary of the case-based educational intervention

Week/day Objectives Activities

Week 1–day 1 
(120 m)

Overview of case-based educational 
intervention on prevention of blood and body 
fluid exposure 

•Welcome and class introduction
•Researcher’s presentation of overview of case-based 
  educational intervention on prevention of exposure to blood 
  and body fluids
•Cases and group discussions
•Action planning
•Link of reflection
•End of the session 

Week 2 
(120 m)

Prevention for exposure to blood/body 
fluids in clinical practice

•Feedback/problem solving on students’ action plans and 
  reflective diaries
•Researcher’s presentation of prevention for exposure to blood 
  and body fluids in clinical practice settings
•Cases and group discussions
•Action planning
•Link of reflection
•End of the session

Week 3 
(120 m)

Processing the initial exposure steps, 
generating exposure reports and assessing 
the risk of exposure.

•Feedback/problem solving on students’ action plans and 
  reflective diaries
•Researcher’s presentation of procedure for initial exposure 
  steps
•Cases and group discussions to generate exposure reports 
  according to available forms and assess exposure risks.
•Action planning
•Link of reflection
•End of the session

Week 4 
(120 m)

Reviewing the specific prophylactic measures 
available to each case, and post-exposure 
monitoring and evaluation.

•Feedback/problem solving on student action plans and 
  reflective diaries
•Researcher’s presentation of post-exposure prophylaxis, 
  monitoring and evaluation 
•Cases and group discussion for prophylactic measures, and 
  post-exposure monitoring and evaluation.
•Action planning
•Link of reflection
•End of the intervention program, survey immediately after the 
  intervention, evaluate the intervention program and make an 
  appointment for the survey after 4 weeks

	 The students’ self-reported exposure prevention 

behavior scale was developed under the Vietnam Ministry 

of Health standard prevention guidelines (2012)22.  The 

scale is used to measure students’ perception of exposure 

prevention behavior during clinical practice. The behaviors 

were: hand washing, glove-wearing and needle handling. 

The questionnaire consisted of 5 items, scored on a 5-point 

Likert scale showing: always (5), often (4), sometimes (3), 

rarely (2) and never (1). The total summed score ranged 

from 5 to 25, with higher scores indicating safer behavior 

of exposure prevention. The reliability of the scale in this 

current study was 0.8.

	 Validity of the case-based educational inter-

vention

	 The case-based educational intervention program 

was evaluated for content and construct validity by three 

experts; including a lecturer of the infection prevention and 
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control module, the head of the Infection Control Department 

and a chief nurse. The content validity index was used to 

validate the content validity. The research team then revised 

the content of the intervention according to the comments 

and suggestions of experts.

 

	 Regular training

	 The clinical instructors guided the students in the 

control and intervention groups on the daily bedside care 

practices, with an emphasis on infection prevention and 

control skills as well as giving weekly feedback on students’ 

safe care practice skills. The control group received regular 

training and intervention materials for self-study at the end 

of the intervention program.

	 Data collection 

	 Due to the COVID-19 situation in Vietnam in 

2021, the data collection was conducted from March to 

September 2021, in three universities. The three research 

assistants (RAs) were faculty, who taught the students in 

infection prevention and control modules and who instructed 

students in clinical settings. They were trained how to 

collect data, using the three research instruments. The 

RAs recruited students and sent the intervention materials 

and questionnaire links to the participants. The participants 

rated the questionnaires at three time-points: before the 

intervention (T1), immediately after the intervention (T2), and 

at follow-up time (T
3
). While conducting the pilot study, the 

RAs also were trained to become familiar with recruitment, 

intervention materials and questionnaire links. The details 

are presented in Figure 1.

	 Data analysis

	 Frequencies, means, and standard deviations were 

used to describe the characteristics of the students, and 

outcome variables. The t-test and chi-square were used 

to compare the differences between the intervention and 

control groups at baseline. The differences in knowledge, 

attitude and behavior between the intervention and control 

groups; and between time frames were analyzed using the 

two-way repeated measures ANOVAs. The main effect of 

the variable’s mean scores indicated the differences between 

groups. The interaction effect (time and group effect) of the 

variable’s mean scores indicated the differences between 

groups over time. Data were analyzed using International 

Business Machines (IBM®) Statistical Package for the 

Social Science (SPSS®) statistical software, version 26, 

and statistical significance was set at p-value<0.05.

            

	 Ethical issues

	 This study was approved by the Institutional Review 

Board of the Nam Dinh University of Nursing, Vietnam 

(Approval No 348/GCN-HĐĐĐ). Prior to data collection, 

permission was received from each university. The 

participants were informed as to the study’s purpose, data 

collection procedure, benefits and risks, and confidentiality 

of information. They had the right to participate voluntarily, 

withdraw during data collection and the intervention, or 

terminate the study without penalty. After indicating their 

willingness, they signed electronic informed consent.

Results
	 The general participants’ characteristics

	 In the intervention group, the majority of students 

were female (81.0%) and unvaccinated (88.0%). None of the 

students had any type of hepatitis. The students’ average 

overall score for the infection prevention and control course, 

and their second-year grade-point average were 7.9 

(+2.1) and 7.1 (+2.3). There were no statistically significant 

differences between the intervention group and the control 

group (p-value>0.05). Details are presented in Table 2.
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Figure 1 Summary of data collection procedures 
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          	The effectiveness of the intervention program

	 The outcome variables; including knowledge, attitude 
and self-reported behavior regarding exposure prevention 
of students were evaluated at three time-points: week 
0 (T1), week 4 (T2) and week 8 (T3). The mean and 
standard deviation of the knowledge, attitude, and self-
reported behavior of students with concerns about exposure 
prevention in the intervention and control groups at three-
time points are presented in Table 3.
	 The two-way repeated measures ANOVA indicated 
a significant, main effect of the group in both knowledge 
(F

2, 85
=79.8, p-value=0.01) and attitude of exposure 

prevention (F
2, 85

=13,3, p-value=0.02) (Table 4), indicating 
that mean scores of knowledge and attitude of exposure 
prevention in the intervention and control groups were 
different. In contrast, the between-group differences in self-
report behavior were not statistically significant. Moreover, 
there was a significant change in mean scores of knowledge 
(F

2, 85
=5.4, p-value=0.03) and attitude (F

2, 85
=66.9, 

p-value=0.05) of exposure prevention over time. The time-
group interaction of attitude (F

2, 85
=24.1, p-value=0.04) and 

self-report behavior (F
2, 85

=7.3, p-value=0.01) was also 
significant; indicating the attitude and self-report behavior 
mean total scores between the intervention and control 
group were different over time (Table 4).
	 Results from the one-way ANOVA (Table 5) 
revealed that at baseline (week 0) there were not statically 
differences in knowledge, attitude and self-report behavior 
mean scores between the intervention and control group; 
however, immediately after intervention (week 4), the mean 
score of knowledge (F

2, 85
=13.0, p-value=0.004), attitude 

(F
2, 85

=35.21, p-value<0.001) and self-report behavior 
(F

2, 85
=72.2, p-value=0.01) in the intervention group was 

significantly higher than that of the control group. One month 
after the intervention (T3), there was only a difference in 
the mean score of attitude between the intervention group 
and the control group (F

2, 85
=21.4, p-value=0.004)

Table 2 Participants’ characteritics

Characteristic
                    Group

t ꭓ2 p-value
Intervention (n=42)
n (%)

Control (n=45)
n (%)

Gender
   Male
   Female

8 (19)
34 (81)

7 (16)
38 (84)

1.7 0.3

Vaccinated
    Yes
    Not yet

5 (12)
37 (88)

8 (18)
37 (82)

2.1 0.7

Infected hepatitis
    Hepatitis A
    Hepatitis B
    Hepatitis C
    Hepatitis D
    Hepatitis E
    HIV

0 (0.0) 0 (0.0) 0.00 1.0

Final score of infection prevention and control 
module

M=7.9. 
S.D.+2.1
range=5.0-9.5

M=7.7. S.D.+2.2
range=5.5-9.5

-0.8 0.4

Final score of the second year M=7.1. S.D.+2.3
range=5.3-9.1

M=7.3. S.D.+2.4
range=5.7-9.4

0.3 0.5

S.D.=standard deviation, HIV=human immunodeficiency virus
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Table 3	Means and standard deviations of the scores of knowledge, attitude and behavior of exposure prevention; at 

	 the three time periods of both groups 

Variables Week
Intervention (n=42)  Control  (n=45)

Mean S.D. Mean S.D.

Knowledge 0 6.1 2.1 5.9 2.1
4 7.1 2.2 6.2 3.3
8 7.5 3.1 5.2 2.9

Attitude 0 82.6 22.6 83.2 21.9
4 91.0 18.2 77.9 20.1
8 87.0 20.2 80.0 19.2

Behavior 0 14.4 4.1 15.9 4.0
4 20.2 3.9 18.7 4.2
8 18.4 4.0 18.6 4.2

S.D.=standard deviation

Table 4	Two-way repeated measures ANOVAs of knowledge, attitude, and self-reported behavior scores across three 

	 time periods

Variables SS Df MS F p-value

Knowledge
Within subjects
   Time 21.5 2 10.8 5.4 0.03
   Time* Group 53.2 2 26.6 13.3 0.6
Between subjects
   Group 79.8 2 79.8 37.0 0.01
Attitude
Within subjects
   Time 122.1 2 61.1 1.4 0.8
   Time* Group 2041.6 2 1020.8 24.1 0.04
Between subjects
   Group 2714.2 2 2714.2 71.6 0.02
Behavior
Within subjects
   Time 899.5 2 449.7 66.9 0.05
   Time* Group 98.7 2 49.4 7.3 0.01
Between subjects
   Group 0.5 2 0.5 0.1 0.8

SS=sum score, MS=mean score, Df=degrees of freedom, F=ratio of two variances
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Table 5 Simple effect of groups on knowledge, attitude, and self-reported behavior; between 2 groups, at 3-point times

Variables SS Df MS F p-value

Knowledge
   Pre-intervention (T

1
) 25.1 2 21.1 4.4 0.8

   Post-intervention (T
2
) 29.2 2 18.2 13.0 0.004

   Follow-up (T
3
) 22.4 2 19.7 37.0 0.6

Attitude
   Pre-intervention (T

1
) 107.8 2 79.4 12.5 0.5

   Post-intervention (T
2
) 209.1 2 203.2 35.2 <0.001

   Follow-up (T
3
) 197.3 2 156.2 21.5 0.004

Behavior
   Pre-intervention (T

1
) 207.8 2 43.4 21.5 0.4

   Post-intervention (T
2
) 109.1 2 143.2 72.2 0.01

   Follow-up (T
3
) 107.3 2 336.2 31.5 0.07

SS=sum score, MS=mean score, Df=degrees of freedom, F=ratio of two variances

Table 6 	Pairwise comparisons of means of knowledge, attitude, and self-reported behavior between each time point of 

	 both and within the intervention and the control groups

Time M
diff

SE p-value

Knowledge
Intervention group
   T

1
 vs. T

2
-1.1 0.2 0.005

   T
1
 vs. T

3
-1.4 0.2 0.009

   T
2 
vs. T

3
-0.3 0.2 0.7

Control group
   T

1
 vs. T

2
-0.3 0.3 0.8

   T
1
 vs. T

3
1.1 0.4 0.2

   T
2 
vs. T

3
0.8 0.3 0.5

Attitude
Intervention group
   T

1
 vs. T

2
-8.4 0.9 <0.001

   T
1
 vs. T

3
-4.0 1.0 0.03

   T
2 
vs. T

3
-4.5 1.2 0.05

Control group
   T

1
 vs. T

2
-5.8 0.1 0.2

   T
1
 vs. T

3
-4.1 0.1 0.4

   T
2 
vs. T

3
1.8 1.1 0.3

Behavior
Intervention group
   T

1
 vs. T

2
-5.8 0.4 0.007

   T
1
 vs. T

3
-4.1 0.4 0.08

   T
2 
vs. T

3
1.8 0.4 0.01

Control group
   T

1
 vs. T

2
-2.8 0.4 0.04

   T
1
 vs. T

3
-2.7 0.4 0.5

   T
2 
vs. T

3
0.1 0.4 0.7

M
diff

=mean difference, SE=standard error
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               Pairwise comparisons were used to determine the 

difference in knowledge, attitude and self-report behavior 

mean scores at three-time points. In the experiment 

group, the mean score of knowledge, attitude and behavior 

increased significantly from baseline (T
1
, week 0), and post-

intervention (T
2
, week 4); however, these were  a little bit 

lower from post-intervention (T
2
, week 4) to follow-up (T

3
, 

week 8); with the exception of behavior. In contrast, the 

mean scores of knowledge, attitude and behavior in the 

control group were not statistically significant across three 

point-times (Table 6); therefore, both hypotheses were 

mostly supported. 

Discussion
	 The purpose of this current study was to investigate 

the effect of the case-based educational intervention on 

knowledge, attitudes and behaviors of exposure prevention 

among nursing students. The results found that integrating 

the case-based educational sessions and reflective support 

in the practice of exposure prevention effectively improves 

knowledge, attitude and behaviors to prevent exposure to 

blood and body fluids of nursing students. These results 

supported the HBM9 as well as previous studies11-17.

	 In the intervention process, the researcher provided 

summative knowledge and cases related to the prevention 

of exposure to blood and body fluids in clinical practice 

settings (perceived sensitivity and perceived severity), the 

procedure for initial exposure steps; and post-exposure 

prophylaxis, monitoring and evaluation (perceived benefits 

and perceived barriers). Moreover, prevention practices 

were enhanced by using an action plan and reflective diary 

(self-efficacy and cue to actions). Therefore, the intervention 

improved knowledge, attitudes and behaviors in regard to 

exposure prevention among nursing students9,10,13-15,17.

	 At some universities in Vietnam, it is reflected in 

the improvement of preventive knowledge, attitudes and 

behaviors. However, the research results showed that 

the case-based educational method did not maintain the 

safe behavior of students in exposure prevention. This 

result corresponded to a number of previous studies on 

the effectiveness of the case-based education method in 

improving the preventive knowledge, attitudes and behaviors 

of nursing students11-15,17.

            Research by Hoang Thi Minh Thai et al. (2020), 

on final-year nursing bachelor’s students, revealed that 

educational methods improved students’ knowledge and 

attitudes about blood exposure prevention, and body 

fluids20.  The research results of author Sadeghi et al in 

Iran in 2018, indicated that educational methods supported 

students to gain and maintain good confidence in clinical 

practice and exposure prevention14. Addtionally, the research 

results of Dogra et al. (2015), recommended implementing 

interventions according to a multimodal approach; including 

a combination of videos, PowerPoint presentations and 

practical modeling to help students apply and practice 

Infection prevention and control23. The recommendations 

from the above studies were that further research is needed 

to identify the strengths and areas for improvement of the 

case-based educational intervention11-15,17.

	 Limitations

	 This study had certain limitations that could be 

improved upon in the future. Firstly, the 1-month follow-up 

period was relatively short, and the long-term effects of 

exposure prevention need further investigation. Secondly, 

students self-reported exposure prevention behavior; rather 

than the direct observation of clinical practice, reducing their 

objective study outcomes. Thirdly, there may be different 

reporting biases; wherein, nursing students participating 

in the exposure prevention intervention group may be 

more likely to over-report exposure prevention attitudes 

and behaviors compared to the reality of the attitude and 

behavior as well as those compared with the control group.
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Conclusion
	 The case-based education intervention improved 

the knowledge, attitudes and behaviors of exposure 

prevention among nursing students. This study provided 

empirical evidence to support the integration of exposure 

prevention training into clinical curricula. This study suggests 

that  universities should provide similar training regularly in 

Vietnamese nursing universities, so as to reduce the risk of 

exposure to blood and body fluids in clinical practice settings 

among nursing students. Faculty and higher education 

institutions should obtain and implement this program as 

a part of their nursing education, for further testing its 

effectiveness in different situations.
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