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ABSTRACT

Ventilator-Associated Pneumonia (VAP) is a serious infection in mechanically ventilated patients, increasing morbidity

and mortality. This study evaluated the effectiveness of a Structured Teaching Program (STP) on knowledge regarding

VAP bundles among 40 2"year G.N.M. students at RAMA University, Kanpur. A pre-experimental one-group pre-test post-

test design was used. Data were collected using a structured questionnaire and analyzed using descriptive and inferential

statistics. The mean knowledge score improved from 16.05 + 7.77 (pre-test) to 25.80 + 4.70 (post-test), showing a

significant increase (p<0.05). Adequate knowledge rose from 12.5% to 92.5%. Significant associations were found with

selected demographic variables. The study concluded that the STP was effective in improving knowledge regarding VAP

bundles among nursing students.!
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2. INTRODUCTION

Ventilator-Associated Pneumonia (VAP) is a
common healthcare-associated infection in
mechanically ventilated patients, leading to
increased morbidity, mortality, hospital stay,
and healthcare costs. It typically develops after
48 hours of intubation and accounts for a
significant proportion of nosocomial infections
in ICUS?,

The VAP prevention bundle includes evidence-
based interventions such as head-of-bed
elevation, oral hygiene with chlorhexidine,

sedation assessment, subglottic suctioning, and

early weaning from ventilation. These
measures are effective in reducing VAP
incidence and improving patient outcomes.
However, inconsistent adherence due to
inadequate knowledge and training among
nursing students limits their effectiveness.
Structured Teaching Programs (STPs) can help
improve knowledge and promote better
infection control practices.®

Therefore, this study was conducted to assess
the effectiveness of an STP on knowledge
regarding VAP bundles among G.N.M.

students.
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3. NEED FOR THE STUDY

Ventilator-Associated Pneumonia (VAP) is a
serious infection with high incidence and
mortality, particularly in India. Although VAP
prevention bundles are effective, their
implementation depends on nurses’ knowledge.
Evidence shows that nursing students often
have inadequate knowledge, leading to poor
adherence to preventive practices. Therefore,
this study aims to evaluate the effectiveness of
a Structured Teaching Program in improving
knowledge regarding VAP bundles to enhance

infection control and patient care.*

4. STATEMENT OF THE PROBLEM

Statement:  “Astudy to assess the
effectiveness of a structured teaching
program on knowledge regarding VAP

bundles among 2nd year G.N.M. Students.”
Objectives:

1. To assess the pre-test knowledge level
of 2"%year G.N.M. students regarding
VAP bundles before administering the
structured teaching program.

2. To assess the post-test knowledge level
of 2"%%ear G.N.M. students after
administering the structured teaching
program.

3. To compare the pre-test and post-test

knowledge scores to evaluate the
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effectiveness of the structured teaching
program.

4. To determine the association between
pre-test knowledge scores and selected
socio-demographic variables of nursing
students.

Hypothesis:

Ho: There is no significant difference between
pre-test and post-test knowledge scores of 2nd
year G.N.M. students regarding VAP bundles
after the STP.

Hi: There is a significant difference between
pre-test and post-test knowledge scores of 2nd
year G.N.M. students regarding VAP bundles
after the STP.

H:: There is a significant association between
pre-test knowledge scores and selected socio-

demographic variables.

5. METHODS AND MATERIALS

Research Approach: A quantitative research
approach was adopted, employing a pre-
experimental, one-group pre-test and post-test
design to evaluate the effectiveness of the STP

on nursing students’ knowledge of VAP

bundles.’

Independent Variable: Structured Teaching
Program (STP) on Ventilator-Associated
Pneumonia (VAP) bundles.
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Dependent Variable: Knowledge level of 2nd
year G.N.M. students regarding VAP bundles,
as measured by pre-test and post-test scores.
Extraneous (Demographic) Variables: Age,
gender, prior training on VAP prevention,
ICU/critical care experience, exposure to VAP
bundles in clinical practice, and source of

knowledge regarding VAP bundles.®

Study Setting: RAMA Faculty of Nursing,
RAMA University, Kanpur, Uttar Pradesh.

Target Population: 2"yearG.N.M. students
currently enrolled at RAMA Faculty of
Nursing, RAMA University, Kanpur, who have

prior exposure to clinical training in ICUs.

Sample Size: 40 students of G.N.M. 2"year,
selected using purposive (non-probability)

sampling.

Inclusion Criteria:

« 2" year G.N.M. students enrolled at
RAMA Faculty of Nursing, RAMA
University, Kanpur.

« Students willing to participate in the
study.

» Students who have attended clinical
postings in ICUs and have had exposure

to ventilated patients.

Exclusion Criteria:
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» Students who have already received
specialized training on VAP bundles
from workshops, seminars, or previous
structured educational programs.
« Students absent during the data
collection period.
» Students who decline to participate
despite eligibility.
+ Students with prior work experience in
ICUs  beyond

postings.

academic  clinical

6. DEVELOPMENT AND DESCRIPTION
OF TOOLS USED IN THE STUDY

Section A - Socio-Demographic

Questionnaire: A structured socio-
demographic  questionnaire comprising 7
closed-ended questions covering age, gender,
prior training on VAP prevention, ICU/critical
care experience, exposure to VAP bundles,
awareness of VAP bundles, and source of
knowledge on VAP bundles. This tool
analyzed  whether  demographic  factors
influenced participants’ baseline knowledge

and the effectiveness of the STP.

Section B — Knowledge Questionnaire on
VAP Bundles: A structured 30-item multiple-
choice questionnaire (MCQ) to assess
knowledge of 2"%ear G.N.M. students
regarding VAP bundles. Each correct answer =
1 mark; incorrect = 0 marks. Total score range:
0-30.12
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Question categorization:

» General knowledge on VAP: 6
questions (items 1-6)

« Components of VAP bundles: 7
questions (items 7-13)

» Risk factors and prevention strategies: 5
questions (items 14-18)

» Diagnosis and treatment of VAP: 12
questions (items 19-30)

Table 1: Classification of Knowledge Level
Based on Score
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Validity and Reliability: Content validity was
established by subject matter experts (nursing
educators, infection control specialists, and
ICU nurses). The knowledge questionnaire was
pilot-tested on a small sample outside the
study, with Cronbach’s alpha >0.7 confirming

internal consistency.*?

7. DATA COLLECTION AND
PROCEDURE

Ethical clearance was obtained from the
Institutional Ethics Committee of Rama

University, Kanpur. Formal permission was

obtained from the principal of the selected

college at Rama University, Kanpur. Informed

consent was obtained from all participants prior

to-data collection.'*

8. RESULT AND FINDINGS

Sr.No. Level of Knowledge | Score Range
1 Inadequate 0-10

2 Moderate 11-20

3 Adequate 21 -30

Section I: Demographic Profile of Participants

Table 2: Frequency and Percentage Distribution Based on Sociodemographic Variables (N=40)

Sociodemographic Data

Frequency Percentage

1. Age in years

a) 21 years

8 20.0%
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b) 22 years 12 30.0%
c) 23 years 10 25.0%
d) 24 years and above 10 25.0%
2. Gender
a) Female 26 65.0%
3. Prior training on VAP prevention?
a) Yes 18 45.0%
b) No 22 55.0%
4. Worked in ICU/critical care unit during clinical
postings?
a) Yes 16 40.0%
b) No 24 60.0%
5. Provided care for ventilated patients?
a) Yes 20 50.0%
b) No 20 50.0%
6. Observed implementation of VAP bundles in
clinical practice?
a) Yes, regularly 12 30.0%
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b) Yes, occasionally 18 45.0%
c¢) No 10 25.0%
7. Primary source of knowledge about VAP
bundles?
a) Textbooks 8 20.0%
b) Clinical instructors 14 35.0%
c) Workshops/Seminars 10 25.0%
d) Nursing journals 8 20.0%
8. Frequency of infection control education in
nursing program?
a) Frequently 10 25.0%
b) Occasionally 16 40.0%
c) Rarely 8 20.0%
d) Never 6 15.0%

Note: Figures 3—10 in the original thesis depict percentage distribution charts for each demographic

variable. Bar and pie charts confirmed the above distributions.

Section II: Pre-Test Knowledge Assessment on VAP Bundles (N=40)

Table 3: Maximum Score, Mean, SD, and Mean Percentage of Pre-Test Knowledge on VAP

Bundles

6
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No. of Max.
Knowledge Level Mean SD Mean %
Items Score
General Knowledge on VAP 6 6 3.38 1.84 56.3
Components of VAP Bundles 7 7 3.63 2.02 51.8
Risk Factors & Prevention
) 5 4 2.28 1.28 56.9
Strategies
Diagnosis and Treatment of
12 12 6.78 3.38 56.5
VAP
Overall 30 30 16.05 7.77 55.3
Table 4: Distribution of Pre-Test Knowledge Level (N=40)
Knowledge Level Frequency Percentage (%)
Inadequate knowledge (0-10) 15 37.5
Moderate knowledge (11-20) 20 50.0
Adequate knowledge (21-30) 5 12,5
Total 40 100.0

The overall pre-test mean percentage was 55.3%, indicating a moderate level of understanding across
different domains. Students scored relatively higher in diagnosis and treatment of VAP (56.5%) and
risk factors & prevention strategies (56.9%), while knowledge about the components of VAP bundles

was the lowest (51.8%). The majority (50.0%) demonstrated moderate knowledge, while only 12.5%
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had adequate knowledge before the STP, emphasizing the need for the structured educational

intervention.

Section I11: Post-Test Knowledge Assessment on VAP Bundles (N=40)

Table 5: Maximum Score, Mean, SD, and Mean Percentage of Post-Test Knowledge on VAP

Bundles
No. of Max.
Knowledge Level Mean SD Mean %
Items Score
General Knowledge on VAP 6 6 5.15 1.29 85.8
Components of VAP Bundles 7 7 5.90 1.28 84.3
Risk Factors & Prevention
] 5 5 4.20 1.09 84.0
Strategies
Diagnosis and Treatment of
12 12 10.55 1.99 87.9
VAP
Overall 30 30 25.80 4.70 86.0

Table 6: Distribution of Post-Test Knowledge Level (N=40)

Percentage
Knowledge Level Frequency
(%)
Inadequate knowledge (0—
q ge ( . .
10)
Moderate knowledge (11— 2 5.0
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20)

Adequate knowledge (21—
30)

37 925

Total 40 100.0

The post-test overall mean percentage increased to 86.0%, with the highest improvement in diagnosis
and treatment of VAP (87.9%), followed by general knowledge on VAP (85.8%), components of VAP
bundles (84.3%), and risk factors & prevention strategies (84.0%). The percentage of students with
adequate knowledge rose dramatically from 12.5% to 92.5%, confirming the high effectiveness of the
STP.

Section IV: Comparison of Pre-Test and Post-Test Knowledge Scores (N=40)

Table 7: Comparison of Pre-Test and Post-Test Knowledge Scores

Pre Pre Pre Pre Post | Post | Post | Mean

Knowledge Aspects | Items )
Max | Mean | SD % | Mean | SD % Diff.

General Knowledge
on VAP

6 6 3.4 18 | 56.3 | 5.2 1.3 | 858 | 29.6

Components of VAP
7 7 3.6 20 | 518 | 5.9 1.3 | 843 | 325
Bundles

Risk  Factors &

) 5 4 2.3 1.3 | 56.9 4.2 1.1 | 84.0 27.1
Prevention
Diagnosis &
12 12 6.8 34 | 565 | 10.6 20 | 879 315
Treatment of VAP
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Overall 30 29 16.1 | 7.8 | 55.3 | 25.8 | 4.7 | 86.0 | 30.7

Section V: Effectiveness of the Structured Teaching Program (STP) (N=40)

Table 8: Paired t-Test — Effectiveness of the STP on Knowledge Regarding VAP Bundles

Pre-Test Mean | Post-Test Mean -
Knowledge Aspects t-value | Significance
(SD) (SD)

General Knowledge on VAP 3.38+1.84 5.11 +1.33 474 P<0.05; S

Components of VAP

3.63 +2.02 589+ 131 5.37 P<0.05; S
Bundles
Risk Factors & Prevention

] 2.28 +1.28 4.20 £ 2.04 7.43 P<0.05; S

Strategies
Diagnosis and Treatment of

6.78 + 3.38 10.55 + 2.04 5.46 P<0.05; S
VAP
Overall 16.05 + 7.77 25.80 £ 4.80 6.17 P<0.05; S

S = Significant; NS = Not Significant; df = degrees of freedom

The paired t-test analysis showed a statistically significant improvement (P<0.05) across all
knowledge aspects. The overall mean score increased from 16.05 £+ 7.77 to 25.80 + 4.80 (t = 6.17,
P<0.05). The highest improvement was in risk factors and prevention strategies (t = 7.43) and
components of VAP bundles (t = 5.37), confirming H: that there is a significant difference between

pre-test and post-test knowledge scores.

10
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Section VI: Association Between Pre-Test Knowledge Scores and Selected Demographic
Variables (N=40)

Table 9: Chi-Square Analysis — Association Between Knowledge Scores and Demographic

Variables
Sociodemographic ) ) _ Table
<Median | >Median | Total | df | Chi? Inference
Data Val.
1. Age (21 yrs) 5 3 8 3 | 1044 | 7.185 | P<0.05;S
22 yrs 7 5) 12
23 yrs 5 5 10
24 yrs & above 5 5 10
2. Gender (Female) 7 7 14 1 | 10.22 | 3.841 | P<0.05;S
3. Prior VAP P>0.05;
. 8 10 18 1 147 | 3.841
Training (Yes) NS
No 14 8 22
4. ICU Experience P>0.05;
9 7 16 1 3.02 | 3.841
(Yes) NS
No 13 11 24
5. Cared for
) ) P>0.05;
ventilated patients 8 12 20 1 3.64 | 3.841 NS
(Yes)

11
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No 14 6 20
6. Observed VAP
8 4 12 2 6.57 | 5.991 | P<0.05;S
bundles (Regularly)
Occasionally 8 10 18
No 6 4 10
7. Source of
knowledge 6 2 8 3 831 | 7.185 | P<0.05;S
(Textbooks)
Clinical instructors 6 8 14
Workshops/Seminars 6 4 10
Nursing journals 4 4 8
8. Infection control P>0.05;
) 6 4 10 3 0.25 | 7.185
education frequency NS
Occasionally 9 7 16
Rarely 4 4 8
Never 3 3 6

S = Significant; NS = Not Significant

The chi-square analysis revealed significant
associations between pre-test knowledge scores
and age (y* = 10.44, P<0.05), gender (y* =
10.22, P<0.05), observation of VAP bundle

12

implementation (> = 6.57, P<0.05), and
primary sources of knowledge (> = 8.31,
P<0.05). However, prior training on VAP (y*> =

1.47, P>0.05), ICU experience (y*> = 3.02,
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P>0.05), and frequency of infection control
education (x> = 0.25, P>0.05) were not
significantly  associated, suggesting that
occasional training alone is insufficient for
substantial knowledge gain. H. was thus

partially accepted.

9. RECOMMENDATIONS

Nursing Administration:

» Develop structured infection control

training policies and  allocate
institutional resources for VAP bundle
education programs.

« Implement standardized protocols for

VAP prevention training and conduct

regular  workshops and refresher
courses.’®
Nursing Education:
» Integrate VAP prevention bundle

training into the nursing curriculum as a
mandatory component.

« Develop structured teaching materials,
clinical guidelines, and simulation
exercises to enhance practical VAP
prevention skills.

« Encourage ongoing professional

development programs for nurses on

infection control best practices.®

13
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Nursing Practice:

» Adopt standardized protocols for VAP
prevention in ICUs to reduce errors and
enhance infection control in ventilated
patients.

* Integrate the STP into routine training
for nursing students in hospitals and

academic institutions.’

Nursing Research:

» Conduct further studies with larger
sample sizes and multi-site designs to
improve generalizability of findings.

* Investigate the long-term impact of
structured training programs on VAP
prevention practices.

« Encourage interdisciplinary research

between nursing, infection control, and

critical care experts.?

General Recommendations:

 Expand  training programs  to
community health centers and rural
healthcare facilities to ensure uniform
knowledge dissemination.

+ Establish periodic knowledge

assessments and refresher courses to

and

bundle

retention
VAP

sustain  knowledge

address gaps in

implementation.
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» Encourage  collaboration  between
nursing schools, hospitals, and health
organizations to promote continuous
research and policy improvements in

infection control training.

10. CONCLUSION

This study confirms that the Structured
Teaching Program (STP) was highly effective
in enhancing knowledge on VAP bundles and
prevention strategies among 2"year G.N.M.
nursing students at RAMA University, Kanpur.
The overall knowledge mean percentage
improved significantly from 55.3% (pre-test) to
86.0% (post-test), with 92.5% of students
achieving

adequate  knowledge

12.5%

post-
intervention compared to

intervention (t = 6.17, P<0.05).%®

pre-

Significant improvements were seen across all
knowledge domains, reinforcing the need for
structured, evidence-based educational
interventions in nursing curricula to enhance
infection control practices and clinical
competency. Age, gender, practical exposure to
VAP bundle

sources of knowledge were significantly

implementation, and primary

associated with higher post-test knowledge
scores.
The

Programs in nursing education and clinical

integration of Structured Teaching

practice can lead to improved infection control

14
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measures, patient safety, and adherence to VAP
prevention protocols. Standardized training
programs should be adopted in nursing
curricula to ensure future nurses are well-
prepared to implement evidence-based
infection prevention strategies effectively.
Regular training sessions, workshops, and
integration of VAP bundle education into the
nursing curriculum are recommended to ensure
proper implementation of VAP prevention
strategies for better patient safety and clinical

outcomes.

11. REFERENCES

1. Society AT, America IDS of. Guidelines for
the management of adults with hospital-
acquired, ventilator-associated, and healthcare-
associated pneumonia. Am J Respir Crit Care
Med. 2005;171(4):388.

2. O’Keefe-McCarthy S, Santiago C, Lau G.

Ventilator-associated  pneumonia  bundled

strategies: an  evidence-based
Worldviews Evid Based Nurs. 2023;5(4):193—

204.

practice.

3. Giner CK, Kutlutirkan S. Role of

head-of-bed elevation in  preventing

ventilator-associated pneumonia bed elevation

and pneumonia. Nurs Crit Care.

2022;27(5):635-45.



JNPE, June 2025, Vol.11, Issue 2, pp. 1 - 17

4. Mehta S, Burry L, Cook D, et al. Daily
sedation interruption in mechanically ventilated
critically ill patients cared for with a sedation
protocol: a randomized controlled trial. JAMA.
2021;308(19):1985-92.

5. Amaral SM, Cortés A de Q, Pires FR.
Nosocomial pneumonia: importance of the oral
environment.

Jornal Brasileiro de

Pneumologia. 2021;35:1116-24.
6. Tomaszek L, Pawlik J,
Medrzycka-Dabrowska W.

Mazurek H,

Automatic
continuous control of cuff pressure and
subglottic secretion suction used together to
prevent pneumonia in ventilated patients. J

Clin Med. 2021;10(21):4952.
7. Akella P, Voigt LP, Chawla S. To wean or

not to wean: a practical patient focused guide
to ventilator weaning. J Intensive Care Med.
2022;37(11):1417-25.

8. Miller NH, Hill M, Kottke T, Ockene IS.
The
recommendations
Circulation. 2023;95(4):1085-90.

multilevel  compliance  challenge:

for a call to action.

9. Marion JL, Reid SE. Minimising visitor
impacts to protected areas: The efficacy of low
impact education programmes. Journal of

sustainable tourism. 2022;15(1):5-27.
10. Chithra RA, Raju J. Effect of structured

teaching programme on knowledge regarding

prevention of ventilator associated pneumonia

15

ISSN No. 2395-1974
among critical care nurses. Int J Health Sci
Res. 2021;7(7).

11. Lipshutz JA, Hall JE, Penman-Aguilar A,

et al. Leveraging social and structural
determinants of health at the centers for disease
control and prevention. J Public Health Manag

Pract. 2022;28(2):E380-9.

12. Mukhopadhyay C. Infection control in
units.  Indian

respiratory care. 2022;7(1):14.

intensive care journal  of

13. Gadekar S, Solanki P, Tiwari A, et al.
Understanding Fever: A Practical Approach for
Clinicians. Professional Publication Services;
2024.

14. Shivananda PM, Yashoda S. Effectiveness
of an educational intervention on knowledge
and practice of staff nurses on prevention of
VAP among neonates in NICU. Int J Caring
Sci. 2021;14(1):8.

15. Miron M, Blaj M, Ristescu Al, et al.
Hospital-acquired pneumonia and ventilator-
associated pneumonia: a literature review.
Microorganisms. 2024;12(1):213.

16. Ranjan N, Chaudhary U, Chaudhry D,
Ranjan KP. Ventilator-associated pneumonia in
a tertiary care intensive care unit: Analysis of
incidence, risk factors and mortality. Indian J
Crit Care Med. 2024;18(4):200.

17. Mathur P, Ningombam A, Soni KD, et al.

Surveillance of ventilator associated

pneumonia in a network of Indian hospitals



JNPE, June 2025, Vol.11, Issue 2, pp. 1 - 17
using modified definitions. The
Regional Health-Southeast Asia. 2024;28.

Lancet

18. Rehmani Al, Au A, Montgomery C,
Papathanassoglou E. Use of nursing care
bundles for the prevention of
ventilator-associated pneumonia in low-middle
income  countries.  Nurs  Crit  Care.
2024;29(6):1511-34.

19. Falade IM, Gyampoh GKS, Akpamgbo EO,
et al. A Comprehensive Review of Effective
Patient Safety and Quality Improvement
Programs in Healthcare Facilities. Med Res

Arch. 2024;12(7).

20. Ranjan N, Chaudhary U, Chaudhry D,
Ranjan KP. VAP in a tertiary care ICU:
and
Med.

risk factors
Crit

Analysis of incidence,

mortality.  Indian J Care
2024;18(4):200.

21. Jakhar F, Rao P, Shenoy S. Impact on
approach of ICU staff towards ventilator care
bundles in prevention of VAP. Biomedicine
(Taipei). 2023;43(4):1266-9.

22. Dipanjali R, Shivananda PM, Yashoda S.
Effectiveness of an educational intervention on
knowledge and practice of staff nurses on
prevention of VAP among neonates in NICU.

Int J Caring Sci. 2020;13(2):1421-30.
23. Sedwick MB, Lance-Smith M, Reeder SJ,
Nardi J. Using evidence-based practice to

prevent ventilator-associated pneumonia. Crit
Care Nurse. 2012;32(4):41-51.

16

ISSN No. 2395-1974
24. Celik Aysegul RN, Oznur UY, Asiye A.
Evidence-based practices for preventing VAP
in intensive care nursing. Int J Caring Sci.
2020;13(3):1794-8.
25. Collins T, Plowright C, Gibson V, et al.
British Association of Critical Care Nurses:
Evidence-based consensus paper for oral care
within adult critical care units. Nurs Crit Care.
2021;26(4):224-33.
26. Abuejheisheh AJ, Alshraideh JA, Amro N,
et al. Effectiveness of blended learning basic
life support module on knowledge and skills.
Heliyon. 2023;9(11).

27. Joshi

Structured Teaching Programme on knowledge

N. Evaluate the effectiveness of

and skill regarding basic cardiac life support
among B.Sc.(N) 1st year Students. Asian
Journal of Nursing Education and Research.
2021;10(4):396-400.

28. Portela Dos Santos O, Melly P, Hilfiker R,
et al. Effectiveness of educational interventions
to increase skills in evidence-based practice
among nurses:
review. Healthcare. MDPI; 2022. p. 2204.

The EDITcare systematic

29. Dash B. A systematic review on the
effectiveness of objective structured clinical
examination (OSCE) in comparison with the
traditional method of practical examination.
Imanagers J Nurs. 2022;12(1):50.

30. Saranya KV, Ramapriya G, Bansal R, et al.

Effectiveness of structured teaching program



JNPE, June 2025, Vol.11, Issue 2, pp. 1 - 17

on knowledge regarding chemotherapy and
chemotherapy administration protocol among
final year GNM students. Asian Journal of
Nursing Education and Research.
2022;12(4):445-8.

17

ISSN No. 2395-1974



