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Abstract 
Background: Among the most frequent diseases linked to healthcare, surgical site infections (SSIs) greatly 
concern with patient morbidity, lengthen hospital stays, and raise medical expenses. The frequency, risk factors, 
and results of SSIs in patients having elective procedures are assessed in this study. The purpose of this study is 
to evaluate the influence of SSIs on postoperative recovery by analyzing their incidence, risk factors, and trends 
after elective surgical operations.  
Methods: At Department of General Surgery Government Medical College Firozabad, this prospective 
observational research was carried out over 6 months. Using conventional CDC standards, patients undergoing 
elective procedures were recruited one after the other and tracked for the development of SSI. Information was 
gathered on surgery specifics, postoperative results, comorbidities, and patient demographics. To find 
correlations between risk variables and the incidence of SSI, statistical analysis was conducted.  
Result: 28 patients accounting for 14% of the 200 patients who were recruited experienced SSIs. All routine 
operations pertaining to elective general surgery performed. Most commons risk factors related to SSI are 
diabetes mellitus, hypertension, smoking and obesity. In relations to duration of developing SSI most patients 
developed SSI after 21 days of surgery even after routine antibiotic prophylaxis.  
Conclusions: With a number of modifiable and non-modifiable risk factors, the frequency of SSIs after elective 
procedures is still a concern. To lessen the burden of SSIs, focused preventative measures must be implemented, 
and infection control procedures must be followed. 
Keywords: Surgical Site Infection, Elective Surgery, Risk Factors, Postoperative Outcomes, Infection 
Prevention. 
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Introduction 

After surgery, surgical site infections (SSIs) are 
among the most frequent and dangerous side effects 
that can result in higher morbidity, longer hospital 
stays, more procedures, and significant financial 
burden. Given that rates vary depending on the type 
of surgery, the patient's condition, and the surgical 
site, SSIs are acknowledged as a significant public 
health risk on a global scale.  

The incidence of wound infection varies depending 
on a number of factors, including the surgical and 
postoperative environment, the procedure type, and 

the patient profile [1]. The Centers for Disease 
Control and Prevention (CDC) defines surgical site 
infection (SSI) as a wound infection that develops 
within 30 days after surgery or within a year if an 
implant is left in place and the infection is believed 
to be subsequent to surgery [2]. Surgical site 
infection (SSI), which accounts for 14% to 16% of 
all hospital infections [3-4].  

As a result, it is crucial to monitor patients after 
they are discharged from the hospital since the 
diagnostic rate of SSI might vary from 12% to 84% 
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at this time [5]. Often recognized as a common 
complication, particularly in surgeries involving the 
digestive system, it is a risk intrinsic to the surgical 
process. Local erythema, oedema, heat, color, 
temperature, and/or dehiscence and purulent 
discharge at the surgical site are often its symptoms 
[6]. Surgical wounds are divided into four 
categories based on CDC guidelines: 1) Clean 
wound, or Class I. 2) Clean-Contaminated/Class II 
Wound 3) Contaminated wound (Class III). 4) 
Dirty-Infected Class IV Wound. SSI rates have 
been reported to be <2% for clean (class I), 5%- 
15% for clean-contaminated (class II), 15%-30% 
for contaminated (class III), and >30% for dirty 
infected wounds (class IV). [7] Although less 
common than in emergency situations, SSIs are 
nonetheless a significant danger in elective 
surgeries, since preoperative planning is typically 
done and procedures are scheduled in advance. 
However, they have a substantial effect on patients' 
recuperation, satisfaction, and the effectiveness of 
healthcare service. Wound dehiscence caused by 
SSI. Results in an abdominal rupture, which in turn 
causes poor cosmetic scarring, readmissions, and 
higher rates of subsequent secondary suturing and 
incisional hernias. 

The development of SSIs is caused by a number of 
factors, such as the patient's age, immune status, 
and comorbid conditions; the surgical procedure's 
duration, implant use, and anesthesia type; and 
environmental factors, such as the operating room's 
sterility and compliance with infection control 
procedures9. Specifically, SSI incidence can be 
considerably decreased by following evidence-
based procedures, such as maintaining 
normothermia, prophylactic antibiotic use prior to 
surgery, and proper wound care. Nevertheless, SSIs 
continue to be a common consequence in spite of 
improvements in surgical methods and infection 
control strategies. 

In the context of elective surgeries, SSI evaluation 
is essential because it enables a targeted analysis of 
risk factors and preventive measures that can be 
managed and enhanced during planned procedures. 
In this study, patients having elective procedures 
will have their incidence, risk factors, and outcomes 
related to SSIs evaluated. By pinpointing particular 
factors and assessing how they affect infection rates, 
this study aims to shed light on practical methods 
for reducing SSIs in elective surgery cases, which 
will ultimately improve patient outcomes and the 
use of medical resources. 

Materials and Methods 

Study Design and Setting: This prospective 
observational study was conducted over a period of 
six months in the Department of Surgery 
Department of General Surgery Government 
Medical College Firozabad, a tertiary care hospital. 

The study aimed to evaluate the incidence and risk 
factors associated with surgical site infections 
(SSIs) following elective surgeries. 

Study Population: The study included patients 
who underwent elective surgeries in surgery 
department. Only patients aged 18 years or older 
were included. Patients were excluded if they had 
pre-existing infections, immunosuppressive 
conditions, or were undergoing emergency or 
trauma-related surgeries. 

Sample Size and Sampling Method: The sample 
size of 200 was determined based on a pre-study 
estimate of the incidence rate of SSIs in elective 
surgeries within our hospital’s population, using a 
confidence level of 95% and a precision of 5%. 
Convenience sampling was used to enroll patients 
consecutively, ensuring representation across 
surgical procedures while achieving the estimated 
sample size. 

Data Collection and Variables 

Data was collected prospectively using a 
standardized form, including the following variables 

1. Demographic Data: Age, gender, body mass 
index (BMI), and relevant medical history (e.g., 
diabetes, smoking). 

2. Surgical and Clinical Data: 

• Type of surgery performed (e.g., laparoscopic 
vs. open) 

• Duration of surgery (categorized as <2 hours or 
≥2 hours) 

• Preoperative antibiotic use and timing 
• Surgeon’s level of experience 

3. Intraoperative Factors: 

• Type of anesthesia administered 
• Use of surgical drains or other foreign bodies 
• Surgical wound classification (clean, clean-

contaminated, contaminated) 

4. Postoperative Factors: 

• Wound care practices 
• Postoperative antibiotic usage 
• Duration of hospital stay 

Assessment of Surgical Site Infections: SSIs were 
diagnosed based on the Centers for Disease Control 
and Prevention (CDC) criteria, which categorize 
infections as superficial incisional, deep incisional, 
or organ/space SSIs. Patients were assessed for 
signs and symptoms of infection, including redness, 
swelling, discharge, and fever, on postoperative 
days 3, 7, and 30, and were monitored via phone 
calls if discharged before day 30. 
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Data Analysis: Statistical analysis was conducted 
using SPSS, version 25. Descriptive statistics were 
used to summarize demographic and clinical 
characteristics. The incidence of SSIs was 
calculated as a percentage of the total number of 
surgeries performed. Chi-square tests or Fisher’s 
exact tests were applied to compare categorical 
variables, and t-tests or Mann- Whitney U tests 
were used for continuous variables. Multivariate 
logistic regression was employed to identify 

independent risk factors associated with SSIs, with 
a significance level of p < 0.05. 

Ethical Considerations: Ethical approval for the 
study was obtained from the Institutional Review 
Board (IRB), written informed consent was 
obtained from all participants prior to their 
inclusion in the study. All patient data were 
anonymized, and confidentiality was strictly 
maintained. 

Observation and Results 

Table 1: 
Variable Category Number of Cases (n) Percentage (%) 
Total number of 
patients evaluated 

 200 100% 

 
Age Group 

18-30 years 51 25.5% 
31-45 years 89 44.5% 
46-60 years 37 18.5% 
60+ years 23 11.5% 

Gender Male 131  65.5% 
Female 69 34.5% 

Incidence of Surgical 
Site Infection (SSI) 

No Infection 172 86% 

 Infection 28 14% 
 
 
Type of SSI 

Superficial Surgical Site Infection (SSSI) 20 71% 
Deep Surgical Site Infection (DSSI) 6 21% 
Organ/Space Surgical Site Infection 
(OSS) 

2 7.1% 

 
Table 2: 

Variable Category Number of Cases (n) Percentage (%) 
Risk Factors for SSI Diabetes Mellitus 13 46.4% 

Hypertension 6 21.4% 
Obesity 5 17.8% 
Smoking 3 10.7% 
Immunosuppression 1 3.5% 

Antibiotic 
Prophylaxis Use 

Yes 183 91.5% 
No 17 8.5% 

Time to SSI Onset Within 24 hours 2 7.14% 
2-5 days 5 17.8% 
>5 days 21 75% 

Treatment for SSI Antibiotics 25 89.2% 
Surgical Drainage 2 7.14% 
Surgical Intervention (debridement) 1 3.5% 

Outcomes Fully Recovered 22 78.5% 
Partial Recovery 6 21.4% 
No Recovery (Required Extended 
Intervention) 

0 0% 
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Figure 1: Clean open cholecystectomy wound 

 

 
Figure 2: Post hydrocoele operated wound site 

 

 
Figure 3: Healed post laparotomy wound site with scarring and cosmetic disfigurement 
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Figure 4: Healed post laparotomy wound site with burst abdomen at lower part 

 

 
Figure 5: clean post-surgical picture of breast with drain in situ 

 
Key Observations: The total incidence of Surgical 
Site Infection (SSI) was 14%, with a higher rate in 
diabetic patients and a bit higher in older age group 
patients. A comparable study by Kaye KS et al. 
found a strong correlation between growing older 
and the likelihood of SSI. Up until the age of 65, 
growing older independently predicted a higher risk 
of SSI [10]. 

We didn’t find any significant difference in 
incidence of SSI in male and female gender. Our 
results were comparable to those of a study by 
Mukagendaneza MJ et al., which found that the 
incidence of SSI was 7.7% among female patients 
and 13.3% among male patients. With a p- value of 
0.165, the study's male and female patients' SSI 
incidence differences were likewise not statistically 
significant [11].Superficial SSIs were the most 
common, accounting for 71% of all infections. In 
our study majority of infection occurred after 5 days 
post-surgery. Risk factors such as diabetes, 
hypertension, and obesity were strongly correlated 

with the occurrence of SSIs. The use of antibiotic 
prophylaxis significantly reduced the rate of SSIs in 
patients who received it. 

Discussion 

This prospective observational study set out to 
assess the prevalence, risk factors, and 
consequences of surgical site infections (SSIs) after 
elective procedures. SSIs continue to be a major 
surgical practice consequence, affecting hospital 
resources, healthcare expenses, and patient 
recovery. Our results provide light on the 
prevalence and risk factors of surgical site 
infections (SSIs) and point to areas where infection 
control practices in elective surgery settings need to 
be strengthened. 

Surgical Site Infection Incidence: According to 
our research, 14% of elective procedures resulted in 
SSIs overall. Nonetheless, SSI rates vary 
significantly amongst studies, most likely as a 
result of differences in surgical methods, patient 
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characteristics, and infection control procedures. 
The results show that although SSIs have been less 
common over time, they are still a significant risk 
factor for elective surgery. Incidence of infection 
was almost in proportionate with other studies done 
which reported infection rate around 12% [12] and 
10.5% [13]. 

Surgical Site Infection Risk Factors: Determining 
the SSI risk factors is essential to creating 
successful preventative plans. Diabetes, obesity, and 
immunosuppressive medication were among the 
patient-related characteristics that our investigation 
found to be significantly linked to an elevated 
incidence of SSIs It has been demonstrated that 
diabetes, in particular, affects immunological 
response and wound healing, increasing the risk of 
infection. 

We discovered that the length of the surgery and 
the use of drains were important predictors of SSIs 
in addition to patient-related factors. Longer 
surgical procedures are linked to higher metabolic 
demands and greater exposure to possible 
pollutants, both of which might weaken the immune 
system and encourage infection. Additionally, 
drains may provide a route for bacteria to enter, 
raising the possibility of infection. 

The sort of surgery that was done was another 
important element in our study. Compared to lower-
risk surgeries like minor soft tissue procedures, SSIs 
were more common in high-risk surgeries including 
gastrointestinal and other complex surgeries. This 
supports the findings of other research that indicate 
the risk of SSIs is influenced by the intricacy and 
invasiveness of the procedure. Contamination 
during the process, including violations of sterile 
procedures, was also found to be a contributing 
factor. Many others studies have also suggested 
that longer the duration of procedure which 
indirectly indicates complexity of procedure leads 
to increase in the incidence of surgical site 
infection [14-15]. 

Practices for Infection Control: The connection 
between infection control procedures and the 
incidence of SSIs was one of our study's main 
objectives. All patients received preventative 
antibiotics in compliance with institutional policies, 
and we discovered that proper antibiotic 
administration was linked to a decreased risk of 
SSIs. This result adds credence to the idea that 
appropriate antibiotic prophylaxis is essential for 
avoiding infections, especially during high-risk 
procedures. However, because less-than-ideal 
methods might raise the risk of infection and 
resistance, prophylactic antibiotic timing, selection, 
and duration must be optimized. It was also 
observed that adherence to aseptic protocols and 
the use of sterile techniques contributed to lower 
infection rates. According to our research, SSIs 
were more likely to occur in circumstances where 

sterile technique violations or poor hand hygiene 
occurred. This emphasizes the necessity of 
continual staff training and infection control 
measure reinforcement, especially in surgical 
centers with high patient volumes. 

Impact of Infections at Surgical Sites: SSIs are 
linked to a number of negative consequences, such 
as longer hospital stays, slower recuperation, and 
the need for extra therapies such wound 
debridement or extensive antibiotic use. These 
results are in line with the body of research that 
regularly demonstrates that SSIs increase hospital 
stays and raise medical expenses significantly. 
Apart from the immediate expenses of care, SSIs 
may have a lasting effect on the quality of life and 
recuperation of patients, especially those who need 
reoperation or prolonged rehabilitation. This 
finding was in line with study conducted by Aroub 
Alkaaki et al which reported similar findings of 
increase in the morbidity and overall medical 
expenses with SSI [16]. 

A major worry is the rising strains variability and 
antibiotic resistance that SSIs are placing on 
healthcare systems, which can result in problems 
with resource allocation and hospital capacity. Our 
research highlights the necessity of effective 
management and preventative techniques to lessen 
the effects of SSIs on patients and medical 
facilities. 

Limitations of the Study: Although our study 
sheds light on the prevalence and risk factors of 
SSIs, there are a number of limitations to take into 
account. First, because only one institution was 
used for the study, the findings might not be as 
applicable in other contexts. Our findings' external 
validity would be improved, and more varied data 
would be available from a multicenter 
investigation.  

Second, even though we gathered information on 
potential risk factors prospectively, unmeasured 
confounding variables like patient adherence to 
postoperative care or the caliber of follow-up 
monitoring might have affected our findings. The 
final factor that might have affected how the data 
were interpreted is the definition of SSI, which 
varies throughout studies. In order to increase 
comparability among studies, future research 
should include standardized criteria for diagnosing 
SSI. 

Recommendations for Future Research: In order 
to lower the frequency of SSIs, future research should 
concentrate on creating tailored therapies for high-
risk individuals, such as those who have diabetes or 
obesity. Examining the function of preoperative 
optimization programs, such as nutritional support 
and glycemic management, may aid in improving 
these patients' results. Additionally, research 
examining the effects of novel infection control 
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technologies, including antimicrobial coatings or 
sophisticated sterilization techniques, may offer 
important insights on how to improve SSI prevention 
in elective surgeries. Additional information on the 
efficacy of various preventive strategies and the 
best time for postoperative surveillance would also 
be provided by long-term follow-up studies that 
look at the recurrence of SSIs and the influence they 
have on patient outcomes. 

Conclusion 

To sum up, SSIs continue to be a serious post-
elective surgery complication that has a big impact 
on surgical procedures, healthcare expenses, and 
patient outcomes. Comorbidities, length of surgery, 
and infection control procedures are some of the 
major risk variables that our study finds as 
contributing to the development of SSIs. We can 
lower the frequency of SSIs and improve patient 
safety during elective surgical operations by 
concentrating on these factors and enhancing 
preventive measures, especially in high-risk 
patients. In order to improve infection prevention 
practices and investigate more potent therapies in 
various surgical settings, further study is required. 

Abbreviations: 

SSI -surgical site infections, 

CDC: Centers for Disease Control and Prevention 
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