
The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 3, Issue 5, 2025 
 

https:thermsr.com                                       | Asad & Chaudhry, 2025 | Page 1008 

 
FREQUENCY OF SURGICAL SITE INFECTION IN PATIENTS 

UNDERGOING SURGERY AND ITS ASSOCIATION WITH DURATION OF 
SURGERY, BLOOD TRANSFUSION, INTRAOPERATIVE BLOOD LOSS 

AND TYPE OF SURGERY 
 

Dr. Urooj Asad*1, Dr. Riaz Ahmed Chaudhry2 
 

*1Post Graduate Trainee (FCPS General Surgery), DHQ Hospital, Mirpur. 
2Professor and Head of Surgery Department (Study Supervisor), DHQ Hospital, Mirpur. 

 
*1urooj.asad372@gmail.com  

 
DOI: https://doi.org/10.5281/zenodo.15550912 
 
 Abstract 

Background: Surgical Site Infection (SSI) leads to adverse outcomes, with its 
frequency influenced by factors like age, blood loss, transfusion, type and duration 
of surgery. The controversy in existing literature prompted this study to clarify 
these associations for improved future practice in SSI management. 
Objectives: 1) To determine the frequency of surgical site infection in patients 
presenting for surgery at General Surgery Department, Divisional Head Quarter 
Hospital Mirpur, AJK. 2) To determine frequency of SSI based on duration of 
surgery, blood transfusion, intra-operative blood loss and type of surgery. 
Duration: Six months w.e.f 11-11-2023 to 10-05-2023 
Methodology: After approval from the hospital review committee, 150 adult 
patients meeting the inclusion criteria were enrolled. Informed consent was 
obtained, and demographics recorded. Each patient underwent surgery under 
general anesthesia. Surgery duration, blood loss, and Hb levels were noted. Blood 
transfusion was administered if necessary. Standard antibiotics were given, and 
patients were discharged. Follow-up on day 10 assessed SSI, managed by duty 
staff, with confounding variables controlled by exclusion.   
Results: The study included 150 participants with a mean age of 41.7 ± 12.24 
years. Most were aged 41-60 years (54.7%, n=68), and 51.3% (n=82) were male. 
Surgical procedures were 58.7% appendectomy (n=88), 24.0% exploratory 
laparotomy (n=36), and 17.3% hernia repair (n=26). The average surgery 
duration was 103.8 ± 20.86 minutes, with 28% lasting 2 hours or more. 
Intraoperative blood loss averaged 128.47 ± 122.25 ml, and 8.7% required 
blood transfusions. SSI occurred in 32.7% of patients, particularly in longer 
surgeries, significant blood loss, and emergency cases. 
Conclusion: In conclusion, this study found that 32.7% (n=49) of patients 
developed SSI. Factors such as age, gender, procedure type, surgery duration, blood 
loss, transfusion, and surgery nature influenced SSI incidence, emphasizing the 
need for targeted preventive measures. 
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INTRODUCTION
Surgical site infection (SSI) refers to infections that 
occur at the incision site within 30 days of surgery.1 It 
is a hospital-acquired infection (HAI) linked to 
surgical procedures. SSI remains a common and 
significant complication, contributing to increased 
morbidity, mortality, and healthcare costs.2 Despite 
advancements in surgical techniques and the use of 
antibiotic prophylaxis, SSI persists as a major issue 
globally, varying in frequency across different 
hospitals and procedures.3 Addressing this challenge 
is crucial for improving patient outcomes and 
reducing the burden on healthcare systems.4 
Worldwide frequency of SSI has been reported as 
10.9% in Rawanada,1 21.1% in Ethopia,5 24.6% in 
Ehtopia,6 27.5% in Sudan,7 12.5% in India8 and 
33.68% in Pakistan.9  
The causes of SSIs are multi-factorial, recognized risk 
factors include the duration of surgery, blood 
transfusion, intra operative blood loss and type of 
surgery.10 SSI can be prevented by identifying and 
mitigating the predisposing factors.11   
Mukagendaneza et al.1 reported a significantly higher 
rate of surgical site infections (SSI) in patients with 
surgery durations of ≥2 hours compared to those with 
<2 hours (16.8% vs. 8.3%; p=0.026), in patients 
receiving blood transfusions compared to those 
without (39.3% vs. 8.6%; p<0.001), and in patients 
undergoing emergency surgeries versus elective 
surgeries (19.7% vs. 2.8%; p<0.001). These findings 
suggest the importance of closely monitoring patients 
with longer surgeries, those receiving blood 
transfusions, and those undergoing emergency 
procedures. Prophylactic antibiotics may also be 
crucial for these patients. However, other studies 
report differing results. Hassan et al.7 found no 
significant difference in SSI rates based on surgery 
duration (58.3% vs. 14.0%; p>0.05) or blood loss 
(42.9% vs. 19.7%; p>0.05). Similarly, Mezemir et al.6 
observed a higher SSI rate with surgery durations >2 
hours, but the difference was not statistically 
significant (34.3% vs. 25.5%; p>0.05). Misha et al.5 
found a significantly higher SSI rate in surgeries 
lasting ≥2 hours (45.28% vs. 54.72%; p<0.001), but 
no significant difference between patients with or 
without blood transfusions (16.98% vs. 14.65%; 
p=0.646). Given the limited resources in Pakistan, 
further local studies are necessary to conclusively 

assess the impact of these factors on SSI rates and to 
develop targeted preventive strategies.     
 
METHODOLOGY 
This descriptive study was conducted in the 
Department of General Surgery, Divisional Head 
Quarter Hospital, Mirpur, AJK, over a period of 6 
months following the approval of the synopsis. The 
sample size of 150 cases was calculated using the 
WHO calculator, with a 95% confidence level and a 
5% margin of error, assuming the expected frequency 
of SSI in patients to be 10.9%.1 Non-probability 
consecutive sampling was used for participant 
selection. The inclusion criteria included patients 
aged 18-60 years, of both genders, with ASA status I/II 
undergoing surgery, while the exclusion criteria 
included patients who had undergone surgery within 
a month prior to the study or had a diagnosis of SSI 
before the surgery. The study defined Surgical Site 
Infection (SSI) as the presence of at least two out of 
three clinical signs: redness around the wound, 
serosanguineous discharge, or fever above 100°F, 
occurring within 10 days of surgery. Surgery duration 
was calculated by measuring the time from the first cut 
to the last stitch, while intraoperative blood loss was 
measured using a surgical tray and soaked gauze 
weight. Blood transfusion was considered necessary if 
the patient's Hb level fell below 8 mg/dl. After 
obtaining informed consent from all participants, 
demographic data was collected. Each patient 
underwent surgery according to their specific needs 
under general anesthesia, and their intraoperative 
data was recorded. The patients were administered 
standard antibiotic therapy and were discharged 
accordingly. A follow-up visit was scheduled for the 
10th postoperative day to check for SSI, with the 
consultant making the final determination. Data was 
entered and analyzed using SPSS version 25. 
Numerical variables such as age, surgery duration, and 
blood loss were presented as mean ± SD, while 
categorical variables like gender, surgical procedure, 
and SSI status were presented as frequencies and 
percentages. Stratification of SSI frequency by factors 
such as age, gender, surgical procedure, and blood 
transfusion was performed, and a chi-square test was 
applied to assess significance, with a p-value of ≤0.05 
considered significant.  
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RESULTS 
The study included 150 participants with a mean age 
of 41.7 ± 12.24 years. The majority of participants 
were between 41-60 years old (54.7%), while 45.3% 
were aged 18-40 years. In terms of gender, 51.3% of 
the participants were male, and 48.7% were female. 
Regarding the surgical procedures performed, 58.7% 
underwent appendectomy, 24.0% had exploratory 
laparotomy, and 17.3% had hernia repair. The mean 
duration of surgery was 103.8 ± 20.86 minutes, with 
72.0% of surgeries lasting less than 2 hours, and 
28.0% lasting 2 hours or more. Intraoperative mean 
blood loss was 128.47 ± 122.25 ml, with 91.3% of 
participants experiencing blood loss of less than 500 
ml, while 8.7% had blood loss of 500 ml or more. 
Blood transfusion was required for 8.7% of 
participants, while 91.3% did not receive a 
transfusion. Lastly, 44.7% of the surgeries were 

elective, while 55.3% were emergency procedures. 
Data is given in Table 1.0.  Out of the 150 
participants, 49 (32.7%) had Surgical Site Infections 
(SSI) as given in Table 2.0. 
The frequency of Surgical Site Infection (SSI) was 
higher in patients aged 41-60 years (34.1%) than 18-
40 years (30.9%; p=0.671). Males had a higher SSI 
rate than females (35.1% vs. 30.1%; p=0.520). Among 
procedures, appendectomy had the highest SSI rate 
(34.1%) followed by exploratory laparotomy (33.3%) 
and hernia repair (26.9%; p=0.787). SSI was 
significantly higher in surgeries lasting ≥2 hours 
(45.2%) versus <2 hours (27.8%; p=0.041), in patients 
with blood loss ≥500 ml (61.5%) versus <500 ml 
(29.9%; p=0.029), those receiving blood transfusions 
(61.5% vs. 29.9%; p=0.029), and in emergency 
surgeries (39.8% vs. 23.9%; p=0.039), as shown in 
Table 3.0. 

 
Table Error! No text of specified style in document..1 Demographic Characteristics of Patients included in the 
Study 

Characteristics 
Participants 

(n=150) 
Age (years) 41.70±12.24 
• 18-40 years 68 (45.3%) 
• 41-60 years 82 (54.7%) 
Gender  

• Male 77 (51.3%) 
• Female 73 (48.7%) 
Surgical Procedure  

• Appendectomy 88 (58.7%) 
• Exploratory Laparotomy 36 (24.0%) 
• Hernia Repair 26 (17.3%) 
Duration of Surgery 103.80±20.86 
• <2 hrs 108 (72.0%) 
• ≥ hrs 42 (28.0%) 
Intraoperative Blood Loss 128.47±122.25 
• <500 ml 137 (91.3%) 
• ≥ 500 ml 13 (8.7%) 
Blood Transfusion  
• Yes 13 (8.7%) 
• No 137 (91.3%) 
Type of Surgery  
• Elective 67 (44.7%) 
• Emergency 83 (55.3%) 
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Table 2.1 Frequency of SSI in Patients after General Surgery  

SI 
Frequency 

(n) 
Percent 

(%) 
Yes 49 32.7 % 
No 101 67.3 % 
Total 150     100.0 % 

 
Table Error! No text of specified style in document..2 Stratification of Frequency of SSI on the basis of 
Subgroups of Demographics  

Subgroups n SSI n (%) P-value 
Age (years)    
• 18-40 years 68 21 (30.9%) 

0.671 
• 41-60 years 82 28 (34.1%) 
Gender    
• Male 77 27 (35.1%) 

0.520 
• Female 73 22 (30.1%) 
Surgical Procedure    
• Appendectomy 88 30 (34.1%) 

0.787 • Exploratory Laparotomy 36 12 (33.3%) 
• Hernia Repair 26 7 (26.9%) 
Duration of Surgery    
• <2 hrs 108 30 (27.8%) 

0.041 
• ≥ hrs 42 19 (45.2%) 
Intraoperative Blood Loss    
• <500 ml 137 41 (29.9%) 

0.029 
• ≥ 500 ml 13 8 (61.5%) 
Blood Transfusion    
• Yes 13 8 (61.5%)  
• No 137 41 (29.9%) 0.029 
Type of Surgery    
• Elective 67 16 (23.9%) 

0.039 
• Emergency 83 33 (39.8%) 

Chi-square test/Fisher’s Exact test, observed difference was statistically significant where p-value≤0.05. 
 
DISCUSSION 
SSI is a critical issue in healthcare.12 Existing literature 
on the frequency of SSI remains controversial, with 
varying findings on its association with multiple 
factors. Key factors such as age, gender, the type of 
procedure, intraoperative blood loss, blood 
transfusion, and the duration of surgery have been 
explored, but their roles in increasing SSI risk are still 
debated.13,14 Some studies suggest that longer 
surgeries, significant blood loss, and blood 
transfusion may elevate the likelihood of infection, 

while others show conflicting results.1,5-9 So, this study 
was planned to establish a clearer understanding of 
these associations and to provide a clear line of action 
for future practice in preventing and managing SSIs.  
The mean age of patients undergoing general surgical 
procedures in this study was 41.7 ± 12.24 years, with 
the majority (54.7%) aged between 41-60 years and 
45.3% aged 18-40 years. Similar studies have reported 
comparable findings, with a mean age of 40.14±16.7 
years by Mukagendaneza et al., 51±16 years by Hassan 
et al.,7 and 39.33±2.74 years by Saeed et al.15 Misha et 
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al.5 found that 85.3% of patients were under 60 years 
of age, with the remaining 14.7% aged 60 or older. In 
contrast, Saeed et al.15 reported 27.08% of patients in 
the <18 years age group, 37.5% in the 19-50 years 
group, and 35.41% in the >50 years group. Regarding 
gender, 51.3% of participants in this study were male, 
and 48.7% were female. This male predominance is 
consistent with findings from Mukagendaneza et al. 
(69.0%),1 Hassan et al. (50.4%),7 and Saeed et al. 
(62.05%).15 However, studies by Mishra et al.5 and 
Mezemire et al.6 reported a smaller proportion of 
males, accounting for 49.5% and 40.1% of their study 
populations, respectively. In this study, 44.7% of the 
surgeries were elective, while 55.3% were emergency 
procedures. The frequency of elective procedures in 
similar studies was reported as 48.3% by 
Mukagendaneza et al.,1 33.5% by Misha et al.,5 and 
58.8% by Hassan et al.7 
 The frequency of SSI in this study was 32.7%, which 
falls between the SSI rates reported by Hassan et al.7 
in Sudan (27.5%) and Iqbal et al.16 in Pakistan 
(38.0%). Other studies have reported varying 
frequencies of SSI, including 10.9% by 
Mukagendaneza et al.1 in Rwanda, 11.0% by Guest et 
al.17 in the UK, 9.16% by Saeed et al.15 in Pakistan, 
19.3% by Hassan et al.7 in Sudan, 21.2% by Misha et 
al.5 in Ethiopia, and 24.6% by Mezemir et al.6 in 
Ethiopia. Mohan et al.18 in India reported an overall 
SSI frequency of 5.6% across various surgical 
procedures, with higher rates observed after 
appendectomy (15.6%), hernia repair (18.6%), and 
cholecystectomy (17.9%). Additionally, Kumar et al. 
in India reported an SSI frequency of 12.5% after 
general surgeries.8 
The frequency of SSI was higher in patients aged 41-
60 years (34.1%) than 18-40 years (30.9%; p=0.671). 
Males had a higher SSI rate than females (35.1% vs. 
30.1%; p=0.520). Among procedures, appendectomy 
had the highest SSI rate (34.1%) followed by 
exploratory laparotomy (33.3%) and hernia repair 
(26.9%; p=0.787). SSI was significantly higher in 
surgeries lasting ≥2 hours (45.2%) versus <2 hours 
(27.8%; p=0.041), in patients with blood loss ≥500 ml 
(61.5%) versus <500 ml (29.9%; p=0.029), those 
receiving blood transfusions (61.5% vs. 29.9%; 
p=0.029), and in emergency surgeries (39.8% vs. 
23.9%; p=0.039). 

 A comparison of our findings with existing literature 
reveals some notable similarities and differences. 
Mukagendaneza et al.1 reported a significantly higher 
rate of SSI in patients with surgery duration ≥2 hours 
compared to those with <2 hours (16.8% vs. 8.3%; 
p=0.026), in patients receiving blood transfusions 
compared to those without (39.3% vs. 8.6%; 
p<0.001), and in emergency surgeries compared to 
elective ones (19.7% vs. 2.8%; p<0.001). Hassan et al.7 
found that SSI was insignificantly higher in patients 
with longer surgery durations compared to shorter 
durations (58.3% vs. 14.0%; p>0.05), and in those 
with blood loss greater than 500 ml compared to those 
with less (42.9% vs. 19.7%; p>0.05). Mezemir et al.6 
reported a higher SSI frequency in patients with 
surgery duration >2 hours compared to those with <2 
hours (34.3% vs. 25.5%; p>0.05). Misha et al.5 found 
a significantly higher SSI frequency in patients with 
surgeries lasting ≥2 hours (45.28% vs. 54.72%; 
p<0.001), but no significant difference in SSI rates 
between patients with and without blood transfusions 
(16.98% vs. 14.65%; p=0.646).  Saeed et al.15 
demonstrated a significant increase in the rate of SSI 
with advancing age. Kumar et al.8 reported a 
significantly higher 17.7% SSI rate associated with 
emergency surgeries compared to 12.5% for elective 
surgeries. Additionally, they found that surgeries 
lasting longer than 2 hours had higher frequency of 
SSI but the difference was not significant. 
 
CONCLUSION 
In conclusion, this study found that 32.7% of patients 
developed Surgical Site Infections (SSI). Factors such 
as age, gender, surgical procedure type, surgery 
duration, intraoperative blood loss, blood 
transfusion, and the nature of the surgery were found 
to influence the incidence of SSI. These findings 
highlight the need for targeted preventive measures to 
reduce infection risks, particularly in surgeries with 
longer durations, significant blood loss, and 
emergency procedures. 
 
LIMITATIONS & RECOMMENDATIONS 
Strengths of this study include its comprehensive 
analysis of various factors influencing Surgical Site 
Infections (SSI), such as age, surgery duration, blood 
transfusion, and the type of procedure. The findings 
align with those of previous studies, adding to the 
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body of knowledge on SSI. However, limitations 
include the relatively small sample size and the lack of 
long-term follow-up. Future research could focus on 
larger, multi-center studies to confirm these findings 
and develop effective strategies for preventing SSI, 
particularly in high-risk patients. 
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