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ABSTRACT 

Objective: To determine the frequency of surgical sites infections in diabetic vs. non-diabetic patients after elective surgical 
procedures.  
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of General Surgery Combined Military Hospita, Lahore, Pakistan from Jul 2022 to 
Jun 2023. 
Methodology: Patients aged 20 to 70 years who underwent elective foot and ankle surgeries totaled 210 and were eligible for 
inclusion in the study.  Diabetic patients were assigned to Group A, whereas non-diabetic patients were assigned to Group B.  
Each patient was observed for the occurrence of surgical site infection.  
Results: Gender distribution revealed that 54.3% of patients were male, while 45.7% were female. The mean age of patients 
was 46.00±5.90 years. The mean BMI was 25.03±2.25 kg/m2. The average durations of surgery and hospital stay were 1.15 
hours and 8.14 days, respectively. Among diabetic patients, the mean duration of diabetes was 12.08±3.84 years, and the mean 
HbA1c level was 7.64±2.03. Among diabetic patients, 14 cases (13.3%) developed infections, while in the non-diabetic group, 8 
cases (7.6%) were observed. 
Conclusion: In conclusion, our study demonstrated a notable disparity in the incidence of surgical site infections (SSIs) 
between diabetic and non-diabetic patients undergoing elective surgical procedures. With 13.3% of diabetic patients 
experiencing SSIs compared to 7.6% in the non-diabetic group, these findings emphasize the heightened vulnerability of 
diabetic individuals to postoperative complications. 
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INTRODUCTION 

It is estimated that between 14 and 16 percent of 
all nosocomial infections in hospitalized patients are 
caused by surgical site infections (SSIs). Patients with 
wound infections often have a longer hospital stay, 
higher medical costs, and a higher risk of death.1 No 
such estimates have been provided for developing 
countries. Reducing SSI rates by 35% to 50% is 
possible with the use of surveillance systems and 
providing surgeons with feedback on their 
individualized rates.2 Therefore, SSIs are a top priority 
for recording infection rates and monitoring after 
surgical operations. Age, smoking, malnutrition, 
diabetes, immunological insufficiency, surgical length, 
and malignancy are only few of the factors 
demonstrated in several studies to increase the 
incidence of SSI.3  

Antimicrobial prophylaxis given before surgery 
can cut the risk of surgical site infections in the 
musculoskeletal system from 4-8% to 1-3%. Most 
elective procedures automatically include the use of 
prophylactic antibiotics.4,5 However, there are no set 
guidelines for antibiotic use during elective foot and 
ankle surgery for adults. Patients with diabetes, other 
immunosuppressive states, and those who have had 
procedures involving hardware, prosthetic joints and 
bone are considered high risk and should get 
antibiotic prophylaxis as a matter of course, as per the 
guidelines set forth by the American College of Foot 
and Ankle Surgeons. Nevertheless, perioperative 
antibiotic prophylaxis is typically unnecessary for 
elective soft tissue surgery of the foot and ankle in 
otherwise healthy patients. Patients without a history 
of resistant infection are best served by using an 
antibiotic with a restricted spectrum against 
Staphylococcus aureus.6 For individuals with a beta 
lactam allergy, the recommended antibiotic is 
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cefazolin (or cefuroxime), but clindamycin and 
vancomycin are alternatives. Similar 
recommendations have been made by other writers, 
including first- or second-generation cephalosporins 
and glycopeptides only in the presence of confirmed 
multi-resistant skin colonization.7 Notably, there 
seems to be a correlation between diabetes and an 
increase in the frequency of infections in diabetic foot 
patients. Injury and wound healing may be slowed 
due to the effects of hyperglycemia, neuropathy, 
obesity and decreased tissue perfusion. Smoking 
history or present habits, as well as prolonged surgical 
procedures, were shown to substantially increase the 
risk of SSI.8 

Despite a thorough understanding of the 
microbiological features of SSIs after orthopedic foot 
surgery, there is a lack of information specifically for 
people who undergo diabetic foot surgery. In clean 
elective surgery the most commonly isolated 
pathogens are coagulase-negative Staphylococcus and 
S. aureus. Nonetheless, comparable studies have noted 
an increase in the frequency of methicillin-resistant S. 
aureus and S. epidermidis, alongside vancomycin-
resistant S. aureus and Enterococcus.9 In diabetic foot 
procedures, the topic of whether or not gram-negative 
perioperative antibiotic prophylaxis is more effective 
remains open. More problematic individuals with an 
open wound may be colonized by a wide variety of 
microorganisms, not only skin pathogens, such as 
gram-negative bacilli. Although current evidence does 
not lend itself to altering regular antibiotic 
prophylaxis, further study may uncover the necessity 
to do so in this population of patients.10  To minimize 
nosocomial infections in general surgery patients, we 
need a better knowledge and analysis of the different 
independent variables linked with SSI. Surgical 
wound infection rates are not frequently monitored in 
many impoverished countries like Pakistan. 

This study seeks to determine the frequency of 
Surgical Site Infections (SSIs) in diabetic versus non-
diabetic patients following elective surgical 
procedures. It aims to contribute to existing literature 
by providing insights into the comparative risk of SSIs 
between these patient groups. Research gaps in 
Pakistan regarding SSIs in diabetic and non-diabetic 
populations will be addressed through this 
investigation. 

METHODOLOGY 

The Quasi-experimental study was conducted at 
Department of General Surgery CMH Lahore from 

July 2022 to June 2023. The study protocol was 
approved by the Institutional Review Board of 
hospital (IRB: 513/2024). Patients were divided to 
diabetic and non-diabetic patients undergoing elective 
surgery. Patients scheduled for elective surgeries were 
screened for eligibility criteria and provided informed 
consent to participate in the study. Sample size of 210 
patients was calculated using WHO calculator with a 
95% confidence interval and a 5% significance level, 
assuming 80% of the study's power based on the 
frequency of surgical site infection to be 58% in 
diabetic group and 22% in non-diabetic group 
patients.11,12 The sampling technique used in this study 
was consecutive sampling, where patients undergoing 
elective surgical procedures at our institution were 
included in the study consecutively until the desired 
sample size was reached. 

Inclusion Criteria: Patients aged between 20 to 70 
years who had undergone elective foot and ankle 
surgeries were eligible for inclusion in the study. 
Participants not undergoing any treatment that could 
significantly impact the study outcomes were 
included. 

Exclusion Criteria: Patients with a history of severe 
allergic reactions to antibiotics, those with significant 
renal impairment (creatinine clearance <30 mL/min), 
pregnant or lactating women, and individuals with a 
history of autoimmune diseases were excluded from 
the study. 

Patients in the study received a single 
intravenous dose of Ceftriaxone 1g, administered 
precisely thirty minutes before the start of the initial 
incision. Surgeries were conducted under general 
anesthesia, followed by post-operative monitoring as 
outpatients on the fourteenth and twenty-eighth days 
post-surgery (Figure). Close observation was 
maintained to detect any occurrences of surgical site 
infections (SSIs), characterized by fever, redness, 
discomfort at the incision site, wound discharge, or 
abscess formation within twenty-eight days following 
the surgical procedure.  

The collected data were analyzed using IBM 
Statistical Package for Social Sciences (SPSS), version 
27.0. Categorical variables are presented as frequency 
and percentage and compared by Chi-square test. 
Continuous variables are expressed as Mean±SD and 
compared by Independent sample t test and Mann-
Whitney U test. Normality was assessed by skewness, 
kurtosis, Q–Q plots and Shapiro Wilk’s test. Logistic 
regression analysis was employed to identify risk 
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factors of surgical site infections among diabetic 
patients. Level of significance was set 5% and p≤ 0.05 
(at 95% CI) was considered significant. 
 

 

Figure: Patient Flow Diagram (n=210) 

 

RESULTS 

A total of 210 patients were included in the study 
with equal number of diabetic (n=105) and non-
diabetic (n=105) patients. Gender distribution revealed 
that 54.3% of patients were male, while 45.7% were 
female. The mean age of patients was 46.00±5.90 years. 
The mean BMI was 25.03±2.25 kg/m2. The average 
durations of surgery and hospital stay were 1.15±0.62 
hours and 8.14±2.56 days, respectively. The mean 
duration of diabetes was 11.82±3.91 years, and the 
mean HbA1c level was 7.71±2.24 as shown in Table-I. 
 

Table-I: Demographic and Clinical Characteristics of Study Participants 
(n=210) 

Variables n (%) 

Gender, n (%) 

Male 114(54.3%) 

Female 96(45.7%) 

Age (years) Mean±SD 46.0±5.90 

Body Mass Index (kg/m2) Mean±SD 25.03±2.02 

Duration of Surgery (Hours) Mean±SD 1.15±0.62 

Duration of Hospital Stay (Days) Mean±SD 8.14±2.56 

Duration of Diabetes (years) Mean±SD 11.82±3.91 

HbA1c (mmol/mol) Mean±SD 7.71±2.24 

 Hemoglobin A1C: HbA1C 

 

In Table-II, a comparison was made between 
various variables in diabetic and non-diabetic patients. 
The distribution of gender showed that 52.4% of 
diabetic patients were male, compared to 56.2% of 
non-diabetic patients. However, this difference was 
not statistically significant (p=0.580). Regarding age, 
there was no significant difference between diabetic 
(45.76 years) and non-diabetic (46.25 years) patients 
(p=0.552). Similarly, there were no significant 
differences in BMI, hospital stay duration, time of 

surgery, duration of diabetes, or HbA1c levels 
between diabetic and non-diabetic groups (p> 0.05 for 
all comparisons). 
 

Table-II: Comparison of Different Variables in Diabetic and Non-Diabetic 
Patients (n=210) 

Variables 
Diabetic 
Patients 
(n=105) 

Non-Diabetic 
Patients 
(n=105) 

p-value 

Gender 

Male, n (%) 55(52.4%) 59(56.2%) 
0.580 a 

Female, n (%) 50(47.6%) 46(43.8%) 

Age (years), Mean±SD 45.76±5.46 46.25±6.33 0.552 b 

Body Mass Index (kg/m2) , 
Mean±SD 

24.88±1.96 25.18±2.08 0.287 b 

Hospital Stay (Days), 
median (IQR) 

8.0(6.0-9.0) 8.0(7.0–10.0) 0.408 c 

Time of Surgery (Hours), 

median (IQR) 
1.1(1.1–1.2) 1.1(0.6–1.8) 0.997 c 

Duration of Diabetes, 
Mean±SD (Years) 

12.08±3.84 11.55±3.98 0.325 b 

HbA1c (mmol/mol) , 
Mean±SD 

7.64±2.03 7.78±2.44 0.648 b 

a Chi-square test; b Independent sample t test; c Mann-Whitney U 
test, Hemoglobin A1C: HbA1C 
 

In Table-III, the types of surgeries performed 
were compared between diabetic and non-diabetic 
patients. Among diabetic patients, Cavus-cavovarus 
foot was the most common procedure, accounting for 
36.2% of cases, while non-diabetic patients had a lower 
frequency of Cavus-cavovarus foot surgery (27.6%). 
Toe surgery was performed in 10.5% of diabetic 
patients and 3.8% of non-diabetic patients. Other bone 
surgeries, excluding toes, were performed in 19% of 
diabetic patients and 25.7% of non-diabetic patients. 
Charcot neuroarthropathy surgeries were more 
prevalent in non-diabetic patients (64.3%) compared to 
diabetic patients (14.3%). Soft tissue surgeries and 
other procedures showed slight differences between 
the two groups but without a significant trend.  
 

Table-III: Distribution of Diabetic and Non-Diabetic Patients Undergoing 
Various Elective Surgical Procedures (n=210) 

Elective Surgical Procedures 

Diabetic 
Patients 
(n=105) 

Non-
Diabetic 
Patients 
(n=105) 

p-
value 

a 

n (%) n (%) 

Toe Surgery 11(10.5%) 4(3.8%) 0.061 

Other bone surgeries (Excluding Toes) 20(19.0%) 17(25.7%) 0.587 

Charcot Neuroarthropathy  15(14.3%) 27(64.3%) 0.038 

Cavus-Cavovarus Foot 38(36.2%) 29(27.6%) 0.236 

Soft Tissue Surgery  15(14.3%) 18(17.1%) 0.569 

Other Procedures 6(5.7%) 10(9.5%) 0.298 

Chi-square test 
 

In Table-IV, the rate of surgical site infections was 
compared between diabetic and non-diabetic groups. 
Among diabetic patients, 14 cases (13.3%) developed 
infections, while in the non-diabetic group, 8 cases 
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(7.6%) were observed. There was no statistically 
significant difference (p=0.176) in infection rates 
between the two groups. Table-V presents the risk 
factors for surgical site infections (SSIs) among 
diabetic patients (n=105). Among the diabetic patients, 
14(13.3%) developed surgical site infections (SSIs). 
Analysis of risk factors including gender, age, BMI, 
hospital stay, surgery duration, duration of diabetes, 
and HbA1c levels showed no significant associations 
with SSIs. Specifically, the odds ratios for these 
variables were not statistically significant. 
 

Table-IV: Surgical Site Infection Rates among Diabetic and Non-Diabetic 
Patients (n=210) 

Surgical Site Infection 

Diabetic 
Patients 
(n=105) 

Non-Diabetic 
Patients 
(n=105) 

p 
value 

a 
n (%) n (%) 

Yes 14(13.3%) 8(7.6%) 
0.176 

No 91(86.7%) 97(92.4%) 

Chi-square test 

 

Table-V: Risk factors for Surgical Site Infections Among Diabetic Group (n=105) 

 

Surgical site infection Univariate logistic regression 

Yes 
(n=14) 

No 
(n=91) 

p-
value 

Un-
adjuste
d Odds 
Ratio 

95% CI for 
Un-adjusted 
Odds Ratio  

Gender 

Male 7 (50.0%) 48(52.7%) 1   

Female 7 (50.0%) 43(47.3%) 0.848 1.12 0.36–3.44 

Age 
(Years) 

47.43±5.77 45.51±5.39 0.221 0.93 0.84–1.04 

Body 
Mass 
Index 

25.04±1.83 24.86±1.98 0.746 0.95 0.71–1.27 

Hospital 
Stay 
(Days) 

6.93±2.53 7.99±2.47 0.142 1.18 0.94–1.48 

Time of 
Surgery  
(Hours) 

1.14±0.11 1.14±0.11 0.972 1.10 0.01–187.5 

Duration 
of 
Diabetes 
(Years) 

12.05±4.12 12.09±3.83 0.971 1.00 0.87–1.16 

HbA1c 7.69±2.96 7.63±1.87 0.918 0.98 0.74–1.30 

Hemoglobin A1C: HbA1C 

 

DISCUSSION 

Postoperative wound infections, inherent to 
surgical procedures, represent a serious threat to 
patients' health and survival. These infections not only 
prolong illness but also escalate the risk of mortality, 
underscoring their profound impact on patient 
outcomes. Efforts to mitigate this risk are crucial in 
safeguarding patients' well-being and reducing 
healthcare burdens associated with postoperative 
complications.13 

Our study revealed a slightly younger mean age 
of patients (46 years) compared to the findings of 
Qamar et al., (2015) and Kaafarani et al., where the 

mean ages were 46.54±10.58 years and 60.5±9.4 years, 
respectively.14 Our study investigated the rate of 
surgical site infections (SSIs) between diabetic and 
non-diabetic groups, revealing that 13.3% of diabetic 
patients and 7.6% of non-diabetic patients developed 
infections. This finding is consistent with the results 
reported by Qamar et al., (2023), who observed a 
higher SSI rate in diabetic patients (9.9%) compared to 
non-diabetic patients (2.2%). There is no statistically 
significant difference in infection rates between 
diabetic and non-diabetic groups (p=0.176) in our 
study. But Qamar et al., (2023) reported the statistically 
significant difference in infection rates between 
diabetic and non-diabetic groups (p=0.029) which 
underscores the elevated risk of SSIs associated with 
diabetes.14 Despite these differences, all studies 
concluded that age did not significantly influence the 
development of surgical site infections (SSIs), as 
indicated by non-significant p-values (p=0.599 and 
p=0.977). This consistency across studies suggests that 
age may not be a significant risk factor for SSIs in 
elective surgical procedures.15 

In our study, we observed a higher rate of 
surgical site infections (SSIs) among diabetic patients 
compared to non-diabetic patients, with 13.3% of 
diabetic patients and 7.6% of non-diabetic patients 
developing infections. This finding aligns with similar 
studies, such as Ismat et al., s investigation, which 
reported infection rates of 11.67% in diabetic patients 
and 6.67% in non-diabetic patients undergoing 
Elective Surgical Procedures.16 Additionally, 
Nakamura et al., 's study on laparoscopic colon 
surgery found infection rates of 9.3% in diabetic 
patients and 3.4% in non-diabetic patients, indicating a 
trend of higher infection risk among diabetic 
individuals across different surgical procedures.17  

Our study investigated the incidence of surgical 
site infections (SSIs) among diabetic and non-diabetic 
patients, revealing a higher rate of infections in 
diabetic individuals (13.3%) compared to non-
diabetics (7.6%). This finding aligns with the results of 
a meta-analysis involving ten studies and a total of 
78,489 patients, which found a pooled frequency of SSI 
in diabetic patients to be 26.3%. Moreover, the meta-
analysis demonstrated a statistically significant 
association between diabetes mellitus (DM) and the 
occurrence of SSIs, with a significantly higher 
frequency of DM observed in the SSI group compared 
to the Non-SSI group (p=0.01).18 
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The consistency between our study findings and 
those of the meta-analysis underscores the heightened 
risk of SSIs associated with diabetes. This highlights 
the importance of recognizing diabetes as a significant 
risk factor for surgical complications, necessitating 
tailored preventive measures and vigilant 
postoperative monitoring for diabetic patients. 
Strategies such as optimal glycemic control, 
preoperative screening and management of diabetic 
complications, and implementation of evidence-based 
infection prevention protocols are critical in mitigating 
the increased infection risk observed in diabetic 
individuals. 

CONCLUSION 

In conclusion, our study demonstrated a notable 
disparity in the incidence of surgical site infections (SSIs) 
between diabetic and non-diabetic patients undergoing 
elective surgical procedures. With 13.3% of diabetic patients 
experiencing SSIs compared to 7.6% in the non-diabetic 
group, these findings emphasize the heightened 
vulnerability of diabetic individuals to postoperative 
complications. 
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