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INTRODUCTION

Surgical site infections (SSIs) represent one of the most 
common healthcare-associated infections, accounting 
for approximately 20% of all hospital-acquired 

infections worldwide [1]. These infections develop within 30 
days after surgery or up to one year if an implant is involved, 
significantly increasing patient morbidity, mortality, and 
healthcare costs [2]. In low- and middle-income countries 
(LMICs) like Bangladesh, SSI rates are substantially higher 

(10-30%) compared to developed nations (1-5%) due to limited 
infection control resources, overcrowding, and poor antibiotic 
stewardship [3,4]. The burden of SSIs is particularly severe in 
tertiary care hospitals, where complex surgeries are performed 
on high-risk patients. A study in Dhaka Medical College 
Hospital reported an SSI rate of 22.4%, with abdominal 
surgeries showing the highest incidence [5]. Similar findings 
were observed in other LMICs, with infection rates ranging 
from 15.8% in India to 28.3% in Nigeria [6,7]. These 
infections prolong hospital stays by an average of 7-10 days 
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and increase treatment costs by 2-5 times, creating substantial 
economic burdens for both patients and healthcare systems 
[8]. Multiple risk factors contribute to SSI development, 
including patient-related factors (diabetes, malnutrition, 
obesity), procedure-related factors (emergency surgery, 
prolonged duration, contamination level), and postoperative 
care factors (improper wound care, antibiotic misuse) [9,10]. 
In Bangladesh, inadequate sterilization techniques, poor hand 
hygiene compliance (reported at <40% in some hospitals), 
and irrational antibiotic prophylaxis further exacerbate the 
problem [11]. Microbiologically, Staphylococcus aureus 
remains the most prevalent SSI pathogen globally, followed by 
Escherichia coli and Pseudomonas aeruginosa [12]. However, 
antimicrobial resistance patterns vary significantly by region. 
A 2017 study in Chittagong, Bangladesh, found that 65% of S. 
aureus isolates from SSIs were methicillin-resistant (MRSA), 
while 58% of Gram-negative isolates were extended-spectrum 
beta-lactamase (ESBL) producers [13]. Such high resistance 
rates severely limit treatment options and worsen clinical 
outcomes. Despite these challenges, comprehensive data on 
SSI patterns in Bangladeshi tertiary hospitals remain scarce. 
Most existing studies focus solely on incidence rates without 
analyzing microbial profiles, resistance patterns, or modifiable 
risk factors. This study aims to bridge this knowledge gap by 
investigating the demographic, clinical, and microbiological 
characteristics of SSIs at Bangabandhu Sheikh Mujib Medical 
University (BSMMU), Dhaka, Bangladesh. The findings will 
inform targeted interventions to reduce SSI rates and improve 
surgical outcomes in resource-limited settings.

METHODOLOGY
Study Population 

This prospective cross-sectional study was conducted at 
Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka, Bangladesh, a tertiary care facility in Bangladesh, 
from January 2018 to December 2019. The study population 
comprised 197 patients who developed surgical site 
infections (SSIs) following various surgical procedures. 
Participants were recruited from general surgery, orthopedic, 
and gynecological wards, representing the hospital’s major 
surgical departments.

Inclusion Criteria

Patients were included if they: (1) underwent any surgical 
procedure during the study period, (2) developed SSIs as 
defined by CDC criteria (purulent drainage, positive culture, 
or surgeon diagnosis), and (3) were aged ≥18 years. Both 
emergency and elective surgery cases were considered. 
Written informed consent was obtained from all participants 
or their guardians.

Exclusion Criteria 

Patients were excluded if they: (1) had pre-existing infections 
at the surgical site, (2) were lost to follow-up before 
complete wound healing, or (3) had incomplete medical 
records. Immunocompromised patients (HIV-positive or on 
immunosuppressive therapy) were also excluded to minimize 
confounding factors.

Study Procedure

Data were collected through structured questionnaires 
and wound swab cultures. Demographic information, 
surgical details (type, duration, antibiotic prophylaxis), and 
postoperative wound characteristics were recorded. Wound 
swabs were processed for Gram staining, culture, and 
antibiotic susceptibility testing using standard microbiological 
techniques.

Data Analysis 

Data were analyzed using the SPSS version 23.0 program. 
Categorical variables were presented as frequencies/
percentages, while continuous variables were expressed as 
means ± standard deviation. Risk factors were analyzed using 
chi-square tests. Results were presented in six tables covering 
demographics, microbial patterns, and clinical outcomes.

RESULT
The study included 197 patients with surgical site infections 
(SSIs), predominantly males (62.4%) with a mean age of 
42.5 ± 12.8 years. The highest infection rate was observed in 
the 31–40 age group (28.9%), followed by the 41–50 years 

Figure 1: Gender distribution of participants
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(24.4%). Most infections occurred after emergency surgeries 
(58.4%), particularly abdominal procedures (34.5%), which 
had significantly higher SSI rates than orthopedic (22.3%) and 
gynecological (18.8%) surgeries. Microbiological analysis 
revealed Staphylococcus aureus (32.5%) as the most 
common pathogen, followed by Escherichia coli (24.9%) 
and Pseudomonas aeruginosa (18.3%). Antibiotic resistance 
was alarmingly high, with 85.2% of isolates resistant to first-
line antibiotics, including ciprofloxacin (52.8%), ceftriaxone 
(47.1%), and gentamicin (38.6%). Notably, methicillin-
resistant Staphylococcus aureus (MRSA) accounted for 

64.2% of S. aureus isolates. Key risk factors included diabetes 
mellitus (27.4%), prolonged surgery duration (>2 hours, 
45.2%), and inadequate postoperative wound care (38.6%). 
Patients with diabetes had 2.6 times higher odds of developing 
SSIs (p = 0.003) compared to non-diabetics. Additionally, 
contaminated/dirty wounds (28.9%) were significantly 
associated with infection development (p < 0.001). Healing 
duration was prolonged in SSI cases, averaging 42.6 ± 18.3 
days, compared to the expected recovery period for non-
infected wounds (p = 0.001). Recurrence rates were 3.1 times 
higher in biofilm-positive wounds (p = 0.006).

Figure 2: Age distribution of participants

 

Surgical specialty Type of surgery SSI rate (%) p-value

General Surgery Abdominal 68 (34.5%) 0.002

Orthopedics Fracture repair 44 (22.3%) 0.125

Gynecology Cesarean section 37 (18.8%) 0.087

Others Minor procedures 48 (24.4%) -
Fisher’s exact test was used due to small cell counts 

Pathogen Frequency (%) Resistance Rate (%)
Staphylococcus aureus 64 (32.5%) 85.2% (MRSA: 64.2%)

Escherichia coli 49 (24.9%) 72.4% (ESBL: 58.3%)
Pseudomonas aeruginosa 36 (18.3%) 68.90%

Others 48 (24.4%) 53.80%
Antimicrobial resistance was tested via the disk diffusion method 

Risk factor Present (%) Absent (%) OR (95% CI) p-value

Diabetes mellitus 54 (27.4%) 143 (72.6%) 2.6 (1.4–4.8) 0.003

Surgery duration >2h 89 (45.2%) 108 (54.8%) 3.1 (1.8–5.4) <0.001

Contaminated wound 57 (28.9%) 140 (71.1%) 4.2 (2.3–7.6) <0.001
Logistic regression analysis performed 

Table 1: Distribution of SSIs by surgical type

Table 2: Microbiological profile of SSI isolates

Table 3: Risk factors associated with SSIs
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Independent t-test used 
for continuous variables 
DISCUSSION
This study demonstrates significant findings regarding surgical 
site infections in a Bangladeshi tertiary hospital that warrant 
careful consideration. The observed male predominance 
(62.4%) and higher infection rates among patients aged 31-40 
years (28.9%) reflect patterns seen in other developing nations 
[6], where this demographic group is more likely to engage in 
physically demanding occupations that may lead to trauma-
related surgeries. The particularly high SSI rate of 34.5% in 
abdominal procedures significantly exceeds rates reported from 
developed nations (<15%) [10], likely reflecting challenges 
in maintaining optimal surgical conditions and infection 
control measures in resource-constrained environments [14]. 
These findings emphasize the critical need for improved 
surgical protocols in such settings. Microbiological analysis 
revealed a troubling pattern of antimicrobial resistance, 
with Staphylococcus aureus (32.5%) and Escherichia coli 
(24.9%) emerging as the predominant pathogens [15]. The 
alarmingly high resistance rates (85.2%), especially the 
64.2% prevalence of MRSA among S. aureus isolates, present 
a serious clinical challenge [16]. This resistance pattern 
likely stems from the widespread availability of antibiotics 
without prescription and their frequent misuse in our setting 
[17]. The resistance rates we observed substantially exceed 
those reported from neighboring countries (45-60%) [15], 
suggesting potentially more severe antibiotic misuse patterns 
in our context. Several important risk factors emerged from 
our analysis. Diabetes mellitus showed a strong association 
with SSI development (OR=2.6, p=0.003), consistent with 
findings from other LMIC settings [18]. Prolonged surgical 
duration (>2 hours) was another significant predictor (OR=3.1, 
p<0.001), likely reflecting both case complexity and potential 
breaches in aseptic technique during lengthy procedures [4]. 
Contaminated wounds had particularly high infection rates 
(28.9%, p<0.001), underscoring the importance of proper 
wound classification and preoperative preparation [1]. The 

clinical outcomes observed in our study raise substantial 
concerns. The mean healing time of 42.6 days far exceeds 
reported durations from more developed settings (typically 
20-30 days) [19], while the 18.3% recurrence rate suggests 
challenges in both initial treatment and postoperative care. 
These prolonged recovery periods not only impact patient 
well-being but also strain limited hospital resources through 
extended bed occupancy [20]. The particularly poor outcomes 
in biofilm-positive cases (3.1-fold higher recurrence) highlight 
the need for better diagnostic and therapeutic approaches to 
address this persistent challenge [15].

Limitations
This study has several limitations, including its single-center 
design which may limit generalizability, the use of purposive 
sampling that could introduce selection bias, and the lack 
of molecular testing for resistance genes. Additionally, the 
absence of long-term follow-up data may affect the assessment 
of complete clinical outcomes.

CONCLUSION
This study highlights the substantial burden of surgical site 
infections in a Bangladeshi tertiary hospital, characterized 
by high rates of antimicrobial resistance and poor clinical 
outcomes. The predominance of resistant pathogens like 
MRSA and ESBL-producing E. coli, along with modifiable 
risk factors including diabetes and prolonged surgery 
duration, underscores the urgent need for improved infection 
control measures, antimicrobial stewardship programs, and 
enhanced postoperative care protocols. These findings call 
for immediate interventions to reduce SSI rates and improve 
surgical outcomes in resource-limited settings.

Recommendation:
To address SSI challenges, we recommend: (1) implementing 
strict antibiotic stewardship programs to curb resistance, 
(2) enhancing preoperative skin preparation and aseptic 

Antibiotic Resistance rate (%) p-value
Ciprofloxacin 52.8% <0.001
Ceftriaxone 47.1% 0.002
Gentamicin 38.6% 0.015

Amoxicillin-Clavulanate 62.4% <0.001
Chi-square test for trend in resistance 

Outcome Mean ± SD p-value
Healing time (days) 42.6 ± 18.3 0.001
Hospital stays (days) 14.2 ± 6.8 <0.001
Recurrence rate (%) 18.3% 0.006

Independent t-test used for continuous variables

Table 4: Antibiotic resistance patterns

Table 5: Clinical outcomes of participants
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techniques, (3) establishing standardized wound care 
protocols, and (4) conducting regular staff training on infection 
prevention. These measures should be prioritized in hospital 
quality improvement initiatives.
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