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Abstract

Background:

Asepsis and antisepsis are fundamental principles of infection prevention in surgical practice.
Effective teaching and implementation of these principles are essential for reducing surgical site
infections (SSIs) and improving patient safety. Despite the availability of established guidelines,
variations in educational practices may influence adherence to aseptic standards among healthcare
trainees.

Objectives:

To evaluate the implementation of methodical teaching guidelines for asepsis and antisepsis in
general surgery and to assess the knowledge, attitude, and practice of learners exposed to surgical
training.

Methods:

A descriptive cross-sectional study was conducted in the General Surgery Department of a tertiary
care teaching hospital among 100 participants, including undergraduate students, interns,
postgraduate trainees, and faculty members. Participants were selected through purposive sampling.
Data were collected using structured questionnaires, observation checklists, and faculty feedback
forms, and analyzed using descriptive statistics.

Results:

Participants demonstrated positive attitudes toward aseptic practices, with practical performance
improving through repeated operating theatre exposure. Higher compliance with aseptic protocols
was observed during General and Eye Operation Theatre postings compared to ENT and Gynecology
postings. Practice scores increased progressively from 79 in Month 2 to 90 in Month 12, reflecting
enhanced competency through continuous exposure and supervised training.

Conclusion:

Methodical teaching and continuous training enhance adherence to aseptic and antiseptic practices,
improving competency and supporting patient safety in surgical settings.
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1.INTRODUCTION

Surgical site infections remain one of the
most common  healthcare-associated
infections worldwide and contribute
significantly to postoperative morbidity,
prolonged  hospitalization,  increased
healthcare costs, and mortality."!> The
prevention of these infections relies heavily
on strict adherence to aseptic and antiseptic
principles throughout the perioperative
period.?

Asepsis refers to the absence of pathogenic
microorganisms, while antisepsis involves
the use of chemical agents to inhibit or
destroy microorganisms present on living
tissues.> These concepts are essential
components of infection control and form
the foundation of safe surgical practice.*!"!”
Proper education and training of healthcare
professionals in aseptic techniques are
therefore critical for ensuring patient safety
and maintaining high standards of surgical
care.’

Recent advances in healthcare education
have emphasized structured teaching
approaches, including simulation-based
learning, competency assessment, video-
assisted  instruction, and  hands-on
demonstrations.>%? However, the
effectiveness  and  consistency  of
implementing such educational guidelines
in clinical settings remain inadequately
explored. Understanding how these
teaching methods influence knowledge and
practice is essential for improving surgical
training programs.”!4

The present study was undertaken to
evaluate the implementation of methodical
guidelines for teaching asepsis and
antisepsis in general surgery and to assess
their impact on learner competence and
compliance with infection prevention
standards.®!6

21(3): 62-70, 2026

www.thebioscan.com

2.MATERIALS AND METHODS
2.1. Study Design:

Descriptive cross-sectional study.
2.2. Study Setting:

General Surgery Department of a tertiary
care teaching hospital.
2.3. Study Duration:

One year.
2.4. Study Population:

The study included undergraduate students,
interns, postgraduate surgical trainees, and
faculty members involved in surgical
education.

2.5. Sample Size:

A total of 100 participants were included:
* 30 Undergraduate students

* 30 Interns

* 30 Postgraduate trainees

* 10 Faculty members
2.6. Sampling Technique:

Purposive sampling.
2.7. Data Collection Tools:

1. Structured Knowledge, Attitude and
Practice questionnaire.

2. Observation checklist for aseptic
compliance.

3. Faculty feedback and interview
schedule.

4. Institutional document review.

2.8. Data Analysis:

Data were entered into Microsoft Excel and
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analyzed using descriptive statistics such as
frequency, percentage, mean, and standard
deviation.

2.9 Ethical Considerations:

Participation was voluntary. Informed
consent was obtained from all participants,
and confidentiality was maintained
throughout the study.

3. RESULTS

A total of 100 participants were enrolled in
the study, comprising undergraduate
students (30%), interns (30%),
postgraduate trainees (30%), and faculty
members (10%) (Table 1). Participants
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were equally distributed across General
Surgery,  Gynecology, = ENT, and
Ophthalmology operation theatres (Table
2).

Assessment of practical competency
demonstrated a progressive improvement
throughout the study period. The mean
practice score increased from 79 in Month
1 to 90 in Month 12, representing an overall
improvement of 7.6% (Table 3; Figure 3).
Higher compliance with aseptic practices
was observed in General Surgery and Eye
OT postings compared with ENT and
Gynecology OT postings. These findings
suggest that repeated clinical exposure and
structured  educational  interventions
positively influence the acquisition of
aseptic skills among surgical trainees.

Table 1. Demographic Characteristics of Participants (N = 100)

Participant Category Number (n) Percentage (%)

Undergraduate Students 30 30.0

Interns 30 30.0

Postgraduate Trainees 30 30.0

Faculty Members 10 10.0

Total 100 100.0
Interpretation:

The study included 100 participants. Undergraduate students, interns, and postgraduate trainees
each constituted 30% of the study population, while faculty members represented 10%.

Table 2. Distribution of Operation Theatre (OT) Postings

OT Posting Area Number of Participants Percentage (%)

General OT 25 25.0

Gynecology OT 25 25.0

ENT OT 25 25.0

Eye OT 25 25.0

Total 100 100.0
Interpretation:

Participants were equally distributed among the four operation theatre specialties, ensuring

balanced exposure to different surgical environments.
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Table 3. Monthly Trend in Mean Practice Scores
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Study Month Mean Practice Score
Month 2 79
Month 4 81
Month 6 83
Month 8 85
Month 12 90

Improvement Period Increase in Score
Month 2 to Month 4 +2
Month 4 to Month 6 +2
Month 6 to Month 8 +2
Month 8 to Month 12 +2
Overall Improvement +8

Interpretation:

A continuous increase in practice scores was observed throughout the study period, suggesting
that repeated clinical exposure and structured teaching improved aseptic technique

competency.
Figure 1. Participant Distribution by Category

X-axis: Participant Category
Y-axis: Number of Participants

Category Frequency
UG Students 30
Interns 30
PG Trainees 30
Faculty 10
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Participant Distribution by Category

Faculty

PG Trainees

Participants Category

nerns |

UG Students

Number of Participants

M Frequency

35

Fig 1. states that distribution of study participants according to their academic and professional

status.
Figure 2. Distribution of OT Postings

General OT —25%
Gynecology OT —25%
ENT OT - 25%

Eye OT —25%

EQUAL DISTRIBUTION OF PARTICIPANTS ACROSS
VARIOUS OPERATION THEATRE SPECIALTIES.

General OT

ENT OT Gynaycology OT
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Fig 2 presents that equal distribution of participants across various operation theatre specialties.

Figure 3. Trend of Mean Practice Scores During Study Period

Month

Score

Month 2

79

Month 4

81

Month 6

83

Month &

85

Month 12

90

Score

92
90
88
86
84
82
80
78
76
74

72

Month 2 Month 4

e=@==Score

Month 6

Month 8 Month 12

Fig 3. demonstrates progressive improvement in practice scores during the study period,
reflecting the positive impact of repeated OT exposure and structured teaching interventions.

4. DISCUSSION

The present study highlights the
significance of structured educational
approaches in improving compliance with
aseptic ~ and  antiseptic  practices.’
Participants ~ exposed  to  repeated
demonstrations and supervised training
exhibited better practical performance and
adherence to established protocols.!%!8

These findings are consistent with previous
studies that reported improved skill
acquisition through structured teaching
interventions and simulation-based
training.''?® The study also identified

67

limitations in certain specialty areas where

inconsistent  supervision and limited
practical reinforcement affected
compliance levels.!>!”

The results suggest that educational
interventions  should move beyond
theoretical instruction and incorporate

continuous competency-based assessment,
simulation exercises, and regular feedback
mechanisms to strengthen infection control
practices among surgical trainees.'>!

5. CONCLUSION
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The results of this study show that surgical
trainees' comprehension and
implementation of aseptic and antiseptic
principles are greatly enhanced by
methodical teaching guidelines. Practical
competency in the operating room is
strengthened and adherence to infection
prevention policies 1s improved by
structured teaching, repeated clinical
exposure, and supervised practice.

The study's progressive improvement in
practice scores emphasizes the importance
of ongoing education and practical
experience in acquiring critical surgical
skills. Surgical education can further
strengthen these procedures and guarantee
ongoing adherence to aseptic standards by
incorporating simulation-based instruction,
organized demonstrations, and frequent
competency evaluations.

All things considered, a well-thought-out
and methodical teaching strategy can
support enhanced patient safety, better
infection control procedures, and the
training of skilled medical personnel in
surgical settings.

6. ACKNOWLEDGEMENT

The authors express their sincere gratitude
to the Department of Allied Health
Sciences, Brainware University, and the
General Surgery Department of the study
institution for their support and cooperation
during the conduct of this research.

CONFLICT OF INTEREST
The authors declare no conflict of interest.
FUNDING

No external funding was received for this
study.

21(3): 62-70, 2026

68

www.thebioscan.com

DECLARATION FOR USING
ARTIFICIAL INTELLIGENCE-
The authors declare that artificial

intelligence (Al) tools were used solely to
assist in language refinement, grammar
correction, and improvement of the
manuscript. The Al tools did not contribute
to the study design, data collection, data
analysis, interpretation of results, or
generation of original scientific content.

7.REFERENCES:

1. Rezaei AR, Zienkiewicz D, Rezaei
AR. Surgical site infections: a
comprehensive review. J Trauma
Inj. 2025 Jun;38(2):71-81. doi:
10.20408/jt1.2025.0019. Epub 2025
Jun 27. PMID: 40571954; PMCID:
PMC12229807.

2. Calderwood MS, Anderson DJ,
Bratzler DW, Dellinger EP, Garcia-
Houchins S, Maragakis LL, Nyquist
AC, Perkins KM, Preas MA,
Saiman L, Schaffzin JK, Schweizer
M, Yokoe DS, Kaye KS. Strategies
to prevent surgical site infections in
acute-care hospitals: 2022 Update.
Infect Control Hosp Epidemiol.
2023  May;44(5):695-720.  doi:
10.1017/ice.2023.67. Epub 2023
May 4. PMID: 37137483; PMCID:
PMC10867741.

3. Schlich T. Asepsis and
bacteriology: a realignment of
surgery and laboratory science. Med
Hist. 2012 Jul;56(3):308-34. doi:
10.1017/mdh.2012.22. PMID:
23002302; PMCID: PMC3426977.

4. Soni S, Yarrarapu SNS, Tobin EH.
Infection Control. [Updated 2025
Aug 9]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls
Publishing; 2026 Jan, Available
from:
https://www.ncbi.nlm.nih.egov/book
s/NBK519017



http://www.thebioscan.com/
https://www.ncbi.nlm.nih.gov/books/NBK519017
https://www.ncbi.nlm.nih.gov/books/NBK519017

B 3
S g @
S/ A
H A
% S AN NTERNATIONAL QUARTERLY JOLURNAL OF LIFE SCENCES

. Jafari F, Bolourchifard F, Sanaie N,
Nasiri M. Identifying factors
associated with adherence to aseptic
techniques in orthopedic dressing
by nurses. J Educ Health Promot.

2026 Jan 30;15:32. doi:
10.4103/jehp.jehp 1758 24.
PMID: 41788954; PMCID:
PMC12959537.

. Elendu C, Amaechi DC, Okatta AU,
Amaechi EC, Elendu TC, Ezeh CP,
Elendu ID. The impact of
simulation-based  training in
medical education: A review.
Medicine (Baltimore). 2024 Jul
5;103(27):e38813. doi:
10.1097/MD.0000000000038813.
PMID: 38968472, PMCID:
PMC11224887.

. Portela Dos Santos O, Melly P,
Hilfiker R, Giacomino K,
Perruchoud E, Verloo H, Pereira F.
Effectiveness  of  Educational
Interventions to Increase Skills in
Evidence-Based Practice among
Nurses: The EDITcare Systematic
Review. Healthcare (Basel). 2022
Nov 2;10(11):2204. doi:
10.3390/healthcare10112204.
PMID: 36360544; PMCID:
PMC9691114.

. Calderwood MS, Anderson DJ,
Bratzler DW, Dellinger EP, Garcia-
Houchins S, Maragakis LL, Nyquist
AC, Perkins KM, Preas MA,
Saiman L, Schaffzin JK, Schweizer
M, Yokoe DS, Kaye KS. Strategies
to prevent surgical site infections in
acute-care hospitals: 2022 Update.
Infect Control Hosp Epidemiol.
2023  May;44(5):695-720.  doi:
10.1017/ice.2023.67. Epub 2023
May 4. PMID: 37137483; PMCID:
PMC10867741.

. Muhammed A, Ahmed Mohmed
MH, Mohammed Ahmed AB, Ali
Abdelrahman MEQO, Elamin R, Ali
Fadul MA, Hamadelniel Alhadi IA,
Ali Abdalla OA, Mahjob Hajosman
HA, Mahjub A, Abdullah Omar

21(3): 62-70, 2026

69

10.

11.

12.

13.

www.thebioscan.com

AA, Ahmed Elamin Elnour MA,
Jaffer Abdelrahman MA, Abdalla
Abdelgadir EE, Abdelhadi Hussein
HAO, Mohammed Alkheir SA,
Hamad Mohamednour MK, Elzain
Abdalla MS, Mohamed MH,
Mohammed Hamed FJ. Improving
Quality and Compliance of Surgical
Hand Scrubbing Practices: A
Clinical Audit. Cureus. 2025 Mar

19;17(3):e80821. doi:
10.7759/cureus.80821. PMID:
40255805; PMCID:
PMC12007441.

Ozsaker, E., Koze, B.S., Donmez,
Y.C. et al. An investigation of the
effectiveness of two different
methods in teaching surgical aseptic
skills: a quasi-experimental study.
BMC Surg 25, 153 (2025).
https://doi.org/10.1186/s12893-
025-02870-4 .

Elendu C, Amaechi DC, Okatta AU,
Amaechi EC, Elendu TC, Ezeh CP,

Elendu ID. The impact of
simulation-based training in
medical education: A review.
Medicine (Baltimore). 2024 Jul
5;103(27):¢38813. doi:
10.1097/MD.0000000000038813.
PMID: 38968472; PMCID:
PMC11224887.

Rothwell C, Kehoe A, Farook SF,
Illing J. Enablers and barriers to
effective clinical supervision in the
workplace: a rapid evidence review.
BMJ Open. 2021 Sep
28;11(9):€052929. doi:
10.1136/bmjopen-2021-052929.
PMID: 34588261, PMCID:
PMC8479981.

Gould DJ, Chudleigh J, Purssell E,
Hawker C, Gaze S, James D, Lynch
M, Pope N, Drey N. Survey to
explore understanding of the
principles of aseptic technique:
Qualitative content analysis with
descriptive analysis of confidence
and training. Am J Infect Control.
2018  Apr;46(4):393-396.  doi:


http://www.thebioscan.com/

B 3
S g @
% S AN NTERNATIONAL QUARTERLY JOLURNAL OF LIFE SCENCES

14.

15.

16.

17.

18.

19.

10.1016/j.ajic.2017.10.008.  Epub
2017 Nov 21. PMID: 29169935.
Pakkasjiarvi N, Anttila H, Pyhilto
K. What are the learning objectives
in surgical training - a systematic
literature review of the surgical
competence framework. BMC Med
Educ. 2024 Feb 6;24(1):119. doi:
10.1186/512909-024-05068-z.
PMID: 38321437, PMCID:
PMC10848354.

Ramesh G, Rj M, N J, Selvaraj K, P
S. Surgical Site Infection After
Abdominal Surgery: Distribution
and Determinants From a Cross-
Sectional Study. Cureus. 2025 Aug

27;17(8):e91124. doi:
10.7759/cureus.91124. PMID:
41018387; PMCID:
PMC12468914.

Gasaba E, Niyonkuru V, Bugingo
LB, Zimurinda T, Bimenyimana F,
Ntirabampa JN, et al. Assessment of
nurses’  knowledge in  the
implementation of the principles of
asepsis in the hospital environment.
Open  Journal of  Nursing.
2022;12:842-853.

Jiang P, Liu Y, Gu HY, Li QX, Xue
LB, et al. Implementation of Six
Sigma Management to Standardize
Surgical Hand Disinfection
Practices. BMC Surgery.
2025;25:118. doi:10.1186/s12893-
025-02854-4.

Mendes EC, Carvalho MC,
Carvalho RB, Ferraz CA, Souza
DMST, Schnaider TB. Antisepsis
techniques in orthopedic surgical
procedures: a comparative study.
Revista Brasileira de Ortopedia.
2020;55(2):156-162.

Anderson DJ, Podgorny K, Berrios-
Torres SI, Bratzler DW, Dellinger
EP, Greene L, et al. Strategies to
prevent surgical site infections in
acute care hospitals: 2022 update.

Infection Control & Hospital
Epidemiology. 2023;44(5):695-
720.

21(3): 62-70, 2026

70

20. Charles

www.thebioscan.com

A, Malani PN. Skin
Antisepsis to Prevent Surgical Site
Infections: Implications for Global
Surgery. JAMA. 2024;332(7):550.
doi:10.1001/jama.2024.9622.


http://www.thebioscan.com/

