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Abstract 

Surgical site infections (SSIs are considered 

to be one of the most frequent and avoidable 

negative outcomes related to operative care 

that adds to the postoperative morbidity, 

length of hospitalisation, hospital 

readmission, and increasing healthcare 

expenses. In spite of innovative surgical 

procedures and perioperative technologies, 

the issue of infection prevention is not an 

easy one because the risk of SSI is 

multifactorial and is determined by the 

features of the patients, the complexity of the 

surgery, human behaviour, organisational 

culture, and system capacity. The evidence is 

rapidly growing to indicate that single 

checklist and time-related measures are 

inadequate to obtain long-lasting decreases in 

the SSI rates unless they can be included in a 

larger system framework. This is a review 

that summarises the current evidence on 

infection prevention measures along the 

preoperative, intraoperative, and 

postoperative spectrum that incorporates 

clinical guidance, organisational science, 

workforce health, patient involvement, and 

digital innovation. One-way analysis of 

variance (ANOVA) allows the analysis of 

institutional outcome data of 120 surgical 

patients to put evidence-based practises in 

perspective. The results confirm that long-

lasting SSI reduction will require combined 

clinical governance, multidisciplinary 

responsibility, patient empowerment and 

dynamic organisational cultures instead of 

technical interventions in isolation. 

Keywords: Surgical site infection; Infection 

prevention; Perioperative safety; Quality 

improvement; Systems-based care 

Introduction 

The preventive aspect of infection during 

operation care is one of the basic aspects of 

patient safety and surgical quality. The global 

prevalence of surgical site infections has 
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proven to be a significant percentage of 

healthcare-associated infections and is 

always linked with death, long hospital stay, 

unnecessary readmission, and financial 

premiums (Evans, 2009; Seidelman et al., 

2023). In addition to clinical outcomes, SSIs 

destroy patient trust, undermine institutional 

reputation and cause ethical dilemmas 

regarding harm that can be avoided. Other 

early national programmes like the Surgical 

Infection Prevention project, Surgical Care 

Improvement Project aimed at the 

standardisation of preventive measures, 

especially antimicrobial prophylaxis and 

perioperative normothermia (Bratzler, 2006; 

Bratzler and Hunt, 2006). Despite the fact 

that these initiatives led to the increased 

compliance with processes, further analyses 

showed that the infection rates decreased 

minimally and irregularly, hence the need to 

limit narrow metric-based strategies (Hawn 

et al., 2011; Rosenberger et al., 2011). Recent 

research accentuates the paradigm shift in 

thinking about SSI prevention as a complex 

systems problem that depends on the 

vulnerability of the patient, risk of the 

procedure, and behaviour of workforce, 

organisational culture, and availability of 

resources (Barnes, 2015; Bashaw and 

Keister, 2019; Calderwood et al., 2023). The 

review focuses on the development and latest 

evidence base of infection prevention 

techniques in operative care, incorporating 

clinical, organisational, global, and digital 

health views. 

Pathophysiology and epidemiology of 

Surgical site infection 

Interaction of microbial contamination, host 

immune response, surgical technique and 

exposure to the environment cause surgical 

site infections. The most common source of 

contamination is still the endogenous 

microorganisms specifically the skin flora, 

although exogenous transmission through 

personnel, equipment, and air flow of an 

operating room is also a significant factor 

(Gruendemann and Mangum, 2001; 

Williams, 2008). It is always evidenced in 

epidemiological research that patient-specific 

characteristics including old age, metabolic 

conditions, malabsorption, compromised 

immunity, and substance abuse predispose 

patients to SSI (Bosco et al., 2010; Fletcher 

et al., 2007; Ashifa, 2020a; Ashifa, 2020b). 

There are also procedure variables, such as 

wound category, operating time, emergency, 

and implant, which also affect the risk of 

infection. The system-level determinants are 

the operating room discipline, sterilization 

standards, antimicrobial stewardship, and 
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institutional safety culture that have a strong 

but less than obvious influence on the 

outcomes (Barnes, 2015; Hawn et al., 2011). 

Preoperative preinfection Prevention 

Strategies 

The patient optimization and risk 

stratification measure is designed to reduce 

the likelihood of complications caused by 

patient-specific factors (such as age, history 

of cardiovascular diseases, and diabetes). 

Preoperative optimization is still one of the 

foundations of SSI prevention. There is 

evidence on glycemic control, smoking 

cessation, nutritional optimization and 

effective management of chronic conditions 

as some of the best measures to decrease the 

risk of postoperative infection (Evans, 2009; 

Anderson et al., 2008). The risk stratification 

enables preventive interventions to be 

customised based on the vulnerability of the 

patient and complexity of the procedure. In 

addition to biomedical conditions, the impact 

of social determinants, psychological well-

being, and health literacy during 

perioperative preparedness and recovery is 

noted using public health research (Ashifa, 

2019; Ashifa, 2021a; Ashifa, 2021b; 

Vettriselvan and Anto, 2018). Attention, 

adherence, and self-care behaviours, which 

are applied to infection prevention, have been 

identified to be negatively affected by 

chronic stress, emotional stress, and 

caregiver burden (Ranganathan et al., 2024; 

Zahoor et al., 2025; Elkin et al., 2025). Such 

results suggest a more comprehensive 

treatment of preoperative assessment, which 

incorporates psychosocial, as well as 

contextual risk factors. 

When used wisely, appropriate antimicrobial 

prophylaxis is one of the best SSI prevention 

tools. They include recommendations to 

make proper antibiotic choices, weight-based 

doses, at the right time, and to redose during 

the course of surgery (Bratzler and Hunt, 

2006; Anderson et al., 2014; Calderwood et 

al., 2023). Nevertheless, excessive focus on 

timing indicators without consideration of the 

suitability and time has yielded little 

productivity and led to antimicrobial 

resistance (Rosenberger et al., 2011; 

Seidelman et al., 2023). The use of 

stewardship-like strategies is compatible 

with the best practises of the prevention of 

infection with the communal health interests 

in the long-term by matching prophylaxis 

with the type of procedure, the riskiness 

levels of a patient, and the local ecology of 

the microbes (Allegranzi et al., 2016). 

Intraoperative Infection Prevention 

Measures 
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Aseptic Technique and Human Factors 

The strict compliance with aseptic technique, 

hand hygiene, and traffic control of the 

operating room continues to be basic. The 

empirical evidence indicates that the 

movement of personnel and opening of doors 

improves the likelihood of microbial 

contamination of the air and is associated 

with increased SSI risk (Gruendemann & 

Mangum, 2001; Barnes, 2015). It has been 

shown that leadership, communication, 

workload, and team factors have a greater 

effect on compliance than sole knowledge of 

technical nature (Bashaw and Keister, 2019). 

Surgical Procedure and Social Hygiene 

The low infection rates are always related to 

meticulous tissue handling, good hemostasis, 

normothermic conditions and minimal use of 

operative time (Bosco et al., 2010; Fletcher et 

al., 2007). The exposure to microbes is 

further mitigated by environmental 

protection measures such as ventilation, 

sterilisation measures and processing 

standards of instruments (Williams, 2008). 

The significance of adaptive, evidence-based 

infection control measures was re-established 

during the COVID-19 pandemic and it was 

proven that the reduction of the risk of 

transmission without interference with the 

outcome of the surgery is possible due to the 

optimization of the functioning of the 

operating room (Dexter et al., 2020). 

Figure 1 Surgical Site Infection prevention 

Bundle 

 

Prevention of surgical site infection is more 

of an ongoing systems process, as opposed to 

a one-time perioperative intervention. 

Preoperative interventions lower the host 

susceptibility by stratifying risks, optimising 

glycemic control, antimicrobial prophylaxis 

stewardship, and patient education. 

Intraoperative measures address the matters 

of contamination control based on aseptic 

discipline, environmental control, tissue 

handling, as well as efficiency of the 

operation. The prevention cycle is complete 

with postoperative surveillance, early 

detection and patient engagement that 
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restricts the further development of the 

superficial contamination into deep infection. 

This combined continuum demonstrates that 

the interdependent behaviour of the clinical 

teams, organisational culture, and patient 

involvement is the key to sustainable SSI 

reduction. As a result, the outcome measures 

of infection prevention are indicators of 

system performance and safety culture and 

not compliance with isolated indicators on 

the checklists. 

Surveillance after surgery, Patient 

Education, and Online Interaction 

To avoid the development of superficial to 

deep or organ space SSIs, postoperative 

monitoring and early identification is 

essential. The area of patient engagement has 

become one of the crucial though previously 

underutilised aspects of infection prevention 

(Tartari et al., 2017). 

The intervention strategies enhance 

compliance with wound management 

practises and early symptom reporting 

(Barnes, 2015; Kang et al., 2023). 

Postoperative surveillance and adherence 

have also been improved using digital health 

innovations, such as remote monitoring, 

machine learning-based engagement 

platforms, and data-driven communication 

strategies (Catherine et al., 2025; Swadhi et 

al., 2025a; Swadhi et al., 2025b; Vettriselvan 

et al., 2026). 

6. Ethical, Workforce, Organisational and 

Global Perspectives. 

Organisational commitment is increasingly 

gaining importance in sustainable decreases 

in SSIs that are not solely based on 

compliance of individuals. They need to be 

engaged in leadership, interdisciplinary 

teamwork, feedback loop of audit and 

learning health systems, and long-term 

success (Hawn et al., 2011; Hinson et al., 

2024). 

Well-being of the workforce has a direct 

impact on the compliance with infection 

prevention measures. Occupational health 

and organisational research has proven that 

fatigue, psychological stress and poor work-

life integration have a detrimental effect on 

safety behaviours (Vettriselvan and Rajan, 

2019; Gayathri et al., 2025a; Gayathri et al., 

2025b). 

In the global surgery context, the inequality 

in infrastructure, manpower, and the 

availability of infection prevention resources 

is still witnessed, especially in low and 

middle-income environments (Allegranzi et 

al., 2016; Hinson et al., 2024). The moral 

demands present an opportunity to address 

equity-based and context-specific strategies 



 

ASET Journal of Management Science (E- ISSN: 2584-220X) 

Copyright© 2026: Author(s) published by ASET College 
https://doi.org/10.47059/AJMS/V5I1/02 

 21 
 

that are scalable and do not violate patient 

safety. 

Outcome Analysis of the Institution 

Sample Characteristics 

The results of postoperative infection were 

compared in 120 patients having elective and 

emergency surgeries, which were candidates 

of clean, clean-contaminated, and 

contaminated/dirty wound categories. 

The one-way Analysis of Variance 

(ANOVA) was used to identify the difference 

in the burden of postoperative infection based 

on wound classes. Dependent variable was an 

average infection score which was based on 

the SSI occurrence, depth of infection and 

infection related readmission. The statistical 

significance was predetermined to be 8 = 

0.05. 

Table 1. One-Way ANOVA Comparing 

Postoperative Infection Burden Across 

Surgical Wound Classes (n = 120) 

Source 

of 

Variat

ion 

Sum 

of 

Squa

res 

df Mea

n 

Squa

re 

F-

val

ue 

p-

valu

e 

Betwee

n 

Groups 

18.42 2 9.21 5.8

7 

0.00

4* 

Within 

Groups 

183.6

6 

11

7 

1.57 
  

Total 202.0

8 

11

9 

   

*Statistically significant at p < 0.05 

The ANOVA showed a statistically 

significant difference in the burden of 

infection between wound classes (F (2,117) = 

5.87, p = 0.004). The contaminated dirty 

processes showed high mean infection score 

than the clean and clean-contaminated 

surgeries, and it showed that the outcome of 

infection did not distribute equally across the 

procedural risk categories. The institutional 

results support the evidence of many 

countries indicating that multifactorial and 

risk-adjusted infection prevention measures 

are more effective than the application of 

uniform protocols (Calderwood et al., 2023; 

Seidelman et al., 2023). The identified 

difference between wound classes points to 

the weakness of universal prevention bundles 

and the necessity to practice flexible and 

context-specific strategies. The new digital 

and AI-based solutions, such as predictive 

analytics, patient engagement solutions, and 

network-based healthcare innovations, 

present new opportunities to improve 

surveillance, compliance, and early 

intervention (Devi et al., 2025; Shanthi et al., 
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2025; Vettriselvan, 2025; Vijayalakshmi et 

al., 2025a; Vijayalakshmi et al., 2025b; 

Jenifer et al., 2025). 

Conclusion 

Operative care infection prevention should be 

an integrated, evidence-based, and systems-

oriented practise during the entire surgical 

continuum. Although antimicrobial 

prophylaxis and aseptic technique cannot be 

dismissed and replaced at all, sustainable 

improvements of SSIs rely on combined 

clinical governance, workforce health, 

patient empowerment, and digital innovation. 

The promotion of infection prevention as one 

of the essential aspects of surgical excellence 

requires moral dedication, the learning 

process at the organisational level, and the 

delivery of the practise in context-dependent 

manner. 
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