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ABSTRACT 

Objective: The study was done to evaluate the prevalence of surgical site infection (SSI) in the government hospitals in Madinah, and 

to identify the relative risk factors that may contribute to its occurrence. Methods: This is a retrospective cross sectional study that 

was conducted in 3 main government hospitals in Madinah, Saudi Arabia; King Fahad, Ohud and Al-Ansar hospitals during the 

period between 1/10/2017 to 31/12/2017. The studied sample included 300 patients in different specialties, (General surgery, 

Orthopedics, ENT, Urology and Ophthalmology). Result: The study revealed that 11 cases (3.67%) out of 300 surgeries developed SSI. 

The prevalence of SSI was equal in Ohoud and KFH hospitals (4%), but it was lower in Alansar hospital (3%). Moreover, Urology 
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ranked first in the rate of SSI (10%), whereas other specialties had lower prevalence of SSI as follows; ENT (6.89%), Orthopedic 

(3.03%) and General Surgery (2.68%). Among the  risk factors studied, Diabetes Mellitus (DM), overweight and obesity showed 

significant association with SSI (P-value= 0.0017, P-value = 0.047 and P-value = 0.023) respectively. Conclusion:  In this study the 

prevalence of SSI in three main hospitals in Al-Madinah within 3 months period was (3.67%), which is comparable to other studies. 

There was statistically significant correlation between diabetes, overweight and obesity and SSI, whereas the correlation to other 

studied risk factors was statistically non-significant. 

 

Keywords: Surgical-site infection, Post-operative infection, Surgery, Madinah 

 

 

1. INTRODUCTION 

Surgical site infections (SSI), or as known as postoperative wound infection, is one of the most important causes that complicate 

patients recovery. Also, it increases the mortality and morbidity in hospitals. The Center for Disease Control and Prevention (CDC) 

defined it as any infection that typically occur in the first 30 days of an operation at the site of the operation or the body part where 

it took place, or in case of an implant within a year and the infection is most likely thought to be caused by the surgery (Horan et al., 

1992; Borchardt and Tzizik, 2018). It is estimated that SSI occur following 1-3% of the overall surgical procedures and is responsible 

for nearly 2% of the deaths secondary to the health care-associated infections (HAIs) (Magill et al., 2014; Garner and Anderson, 

2016). Every year, more than 230 million major surgical procedures are conducted worldwide according to the World Health 

Organization (WHO) with evidence shows that 0.4-0.8% of all these procedures, patients die as a result of the procedure itself. 

Patients experience major complications following approximately 3-16% of all surgical procedures with SSI on the major 

complication list. This equates to nearly 1 million deaths and another 6 million disabilities annually worldwide (Barie and Wilson, 

2015). 

One study in the United State of America USA showed that HAIs along with SSIs cost nearly $3.2 billion a year (Zimlichman et al., 

2013) Also in the USA, SSI is found to be a serious complication with an incidence of 2-5% in patients undergoing surgery 

(Darouiche, 2013). A recent study about the reasons for hospital admissions following surgery in USA showed that the most 

common cause of unplanned readmissions was SSI (Merkow et al., 2015). In developing countries, the higher rates of SSI are not 

surprising and much effort is required to decrease the burden of this problem (Asaad and Badr, 2016). SSI can have a major impact 

on the health care system in Saudi Arabia. Recently, one study was conducted in King Khalid University Hospital which showed that 

nine patients out of one hundred and thirty one patients included in the study showed evidence of sepsis (6.8%), with higher rates of 

infection in those with diabetes or having emergency operation compared to others. The bacteria most commonly isolated were: E. 

coli, Pseudomonas aeruginosa and Staphylococcus aureus (Khairy et al., 2011; Frey et al., 2019). 

This study aims at identifying the magnitude of the problem and the risk factors that contribute to SSI in the hospitals of Al-

Madinah. Three major hospitals: King Fahad hospital, Ohud hospital and Al-Ansar hospital were included in this study to investigate 

the prevalence of SSI. 

 

2. MATERIALS AND METHODS 

This retrospective cross sectional study included 3 main hospitals in Al-Madinah, Saudi Arabia; King Fahad Hospital (KFH), Ohud 

Hospital and Al-Ansar Hospital, during the period between 1/10/2017 to 31/12/2017. The study was approved by Taibah University 

College of Medicine research ethical committee and an informed consent was obtained from the Ministry of Health in Al-Madinah 

regarding access to medical record departments at the mentioned hospitals. The sample size was 300 patients (100 patients from 

each hospital randomly selected among those who underwent surgical procedures and were admitted to surgical wards: General 

Surgery, Orthopedics, ENT, Urology, and Ophthalmology). 

The data was collected from medical records which included the patient demographic data and diagnostic criteria as collected by 

the treatment team. The data included associated risk factors (comorbidities, smoking, body mass index, gender, type of surgery and 

admission duration). Each patient’s data was assessed from the time of admission till discharge from the hospital and also on follow-

up visits at the OPD which extended up to 30 days. SSIs were diagnosed according to the guidelines of the Centers for Disease 

Control and Prevention (CDC) Atlanta 1999. A patient in which at least one of the following was observed is considered positive for 

SSI: Purulent drainage, with or without laboratory evidence from the surgical incision, organisms isolated from an aseptically 

obtained culture of fluid or tissue from the incision, at least one of the signs or symptoms of infection like pain, tenderness, swelling, 

redness or heat along with positive culture and finally a diagnosis of SSI by the surgeon or attending physician (Berríos-Torres et al., 
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2017; Allen-Bridson et al., 2017). The study objectives were to determine the Prevalence of SSI and to identify the risk factors of post-

operative infection in Al-Madinah, Saudi Arabia. Data were collected on a datasheet (Microsoft Excel) then analyzed by The 

Statistical Package for the Social Sciences (SPSS) software (word version 16.0). Qualitative data were expressed using numbers and 

percentage, and data was analyzed using Chi square (χ2) to detect association between variables, regarding the P-value (<0.05 was 

considered statistically significant). 

 

3. RESULTS 

After data analysis, the sample was found to be randomly collected from five different departments (General surgery, Orthopedics, 

ENT, Urology and Ophthalmology) in the three hospitals. The majority of the sample was from General Surgery department 

(49.66%); While the other cases from Orthopedic, ENT, Urology and Ophthalmology were (33%, 9.66%, 6.67%, 1%) respectively 

(Figure 1). 

 

 
Figure 1 shows the distribution of total sample regarding different departments 

 

Out of 300 cases, 240 were males (80%) and 60 were Females (20%). Regarding their nationalities, the majority of the patients 

were Saudi (84.33%) while the Non-Saudi patients accounted for (15.66%). The mean age was 35.99 ± SD 19.31. The study revealed 

that 11 out of 300 surgical cases had SSI with infection rate of (3.67%). The rate of SSI was analyzed regarding each hospital which 

showed that cases with SSI was 3 out of 100 cases in Al-Ansar hospital (3%), and 4 out of 100 cases in KFH as well as Ohud Hospital 

(4%) (Figure 2). 

 

 
Figure 2 shows the number of cases in each hospital.  
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The rate of SSI was analyzed regarding the association between surgical procedure and the rate of infection. Among all surgical 

procedures, there was higher rate of infection with IM nail removal, pharyngeal abscess drainage and cyst excision with a rate of 

(33.33%) (Table 1). 

 

Table 1 Types of surgical procedures, number of cases and the percentage of each. 

Surgical Procedure 

Total 

No. of 

cases 

No. of 

infected 

cases 

Percentage 

% 

Knee surgery 14 2 14.28% 

IM nail removal 3 1 33.33% 

Renal stones 15 2 13.33% 

Tonsillectomy 4 1 25% 

Pharyngeal abscess 

drainage 
3 1 33.33% 

Appendectomy 32 2 6.25% 

Hernia 19 1 5.26% 

Cyst excision 3 1 33.33% 

 

Table 2 Correlation between risk factors and incidence of SSI  

Variable 
SSI 

Chi-Square P-value 
Yes No 

Gender 
Male 8 232 

0.377 0.539 
Female 3 57 

Nationality 
Saudi 9 244 

0.055 0.815 
Non-Saudi 2 45 

BMI 

Less than 18.5 ( underweight) 1 1 1.014 0.314 

18.5 - 25 ( normal weight ) 1 112 1.177 0.617 

25 - 30 ( overweight) 5 54 3.937 0.047 

More than 30 ( obese ) 1 6 11.381 0.023 

Not specified 3 116 2.301 0.129 

Comorbidities 

DM 6 41 13.06 0.0017 

HTN 3 58 0.339 0.560 

Heart disease 0 11 0.435 0.510 

Smoking 
Smoker 6 88 

2.86 0.091 
Not smoker 5 201 

Department 

ENT 2 27 0.846 0.358 

General Surgery 4 145 0.808 0.369 

Urology  2 18 0.433 0.111 

Ophthalmology 0 3 0.000 0.999 

Orthopedic 3 96 1.093 0.895 

 

After data analysis, the only significant risk factors for SSI were found to be DM (P-value = 0.0017), Overweight (P-value = 0.047) 

and obesity (P-value = 0.023). Other risk factors and comorbidities were found to be statistically non-significant (P-value >0.05) 

(Table 2). 
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4. DISCUSSION 

Despite the improvements in the prevention methods, SSIs remain a major clinical issue as they are responsible for significant 

mortality and morbidity, which is reflected on the demands of healthcare systems (Jenks et al., 2014). In this study, 300 cases were 

collected from 3 main hospitals in Almadinah (100 cases from each hospital). The sample was collected randomly from 5 surgical 

specialties (General surgery, Orthopedics, ENT, Urology and Ophthalmology) during the period 1/10/2017 to 31/12/2017. Out of the 

300 surgical cases, 11 cases developed SSI. The result of SSI in the study was 3.67%, which was comparable to previous studies that 

showed the prevalence of SSI to range from 5-30 % (Carvalho et al., 2017; Kumar and Rai, 2017; Pathak et al., 2014). The rate of SSI 

reported in the current study was lower than that reported in a previous similar study done at King Saud University Hospital, Riyadh, 

Saudi Arabia, which showed that out of one hundred and thirty one patients recruited in the study, nine patients developed SSI 

(6.8%) (Khairy et al., 2011).    

By comparing the results, the infection rate in King Saud University Hospital was higher, which could be attributed to several 

factors. One of the factors that might have affected their result was the time of the study which was conducted during the year of 

2007. Another factor was the duration of their study which was 9 months, while the duration of our study was 3 months. Finally, the 

sample of their study was taken from one hospital, while this study sample was taken from three different hospitals. All cases were 

taken from surgical departments with the majority being from General Surgery department 149 cases. Other departments were: 

Orthopedics 99 cases, ENT 29 cases, Urology 20 cases, and finally Ophthalmology 3 cases. Out of the 300 cases, a total of 11 cases 

developed SSI. Out of the 149 General Surgery cases, 4 cases developed SSI (2.68%). There were different types of operations with 

two cases of Appendectomy (6.25%), one case of Hernia (5.26%), and one case of Cyst Excision (33.33%). Out of the 99 Orthopedics 

cases, 3 cases developed SSI (3.03%). Two of them following knee surgery (14.28%) and one case after IM nail removal (33.33%). On 

the other hand, the ENT department had two cases of SSI (6.89%). One of them was after tonsillectomy (25%) and the other was 

following pharyngeal abscess drainage (33.33%). Finally, the Urology department, which had also two cases of SSI (10%), both 

following renal stone surgery (13.33%). Regarding the Ophthalmology department, there were 3 total cases (3%) with no SSI (0%). 

By analyzing the association between the type surgical procedure and the rate of infection, there were 3 cases of each (IM nail 

removal, pharyngeal abscess drainage and cyst excision) with one case of SSI from each of them. The infection rate was 33.33% 

regarding each type of surgical procedure. This is a higher rate compared to the other types of surgical procedures as shown in 

Table 1. Other studies showed that the site of surgery as well as the type of surgery is affecting the postoperative infection rate 

(Özmen et al., 2016; Jeong et al., 2013; Shahane et al., 2012). 

Regarding Body Mass Index (BMI), we found that out of the 11 cases, 5 cases were overweight (45.45%) and 1 case was obese 

(9.09%). While 1 case was normal weight (9.09%), 1 case was underweight (9.09%) and in 3 cases the weight was not specified 

(27.27%). This proved that being overweight or obese is a major risk factor for SSI (P-value = 0.047) and (P-value = 0.023) 

respectively. Lawson et al. (2013) concluded that patients with normal BMI (18.5-24.9) had a lower rate of SSI when compared to 

overweight and obese patients (Lawson et al., 2013). Any BMI of (>30 kg/m2) is in direct proportion to the rate of SSI (Segal et al., 

2014). 

Also, in the current study, a trial to correlate the incidence of SSI to other comorbidities showed a statistically significant 

correlation between DM and SSI (P-value = 0.0017). Out of the 11 cases that developed SSI, six patients (54.54%) were diabetic. The 

incidence of SSI among all diabetic patients involved in this study was (12.76%). The same correlation between DM and SSI was 

reported in other studies (Lawson et al., 2013; Segal et al., 2014; Alfonso-Sanchez et al., 2017; Lovecchio et al., 2014; Martin et al., 

2016).   

Looking at the smoking as a possible risk factor, 6 cases out of 94 smoker have SSI with no significant association (P-value = 

0.091) although other studies have shown smoking to be a major risk factor for SSI (Durand et al., 2013). Other comorbidities 

studied in the study sample like Hypertension and Heart Disease showed no statistically significant correlation with SSI. (P-value = 

0.560 and = 0.510 respectively). As regards gender, out of the 300 cases of the study sample, 240 (80%) were Males, while the 

Females were 60 (20%). The study showed that out of the 11 cases of SSI, 8 of them were males with an infection rate of (3.33%). 

While the other 3 cases were females with an infection rate of (5%). Although the infection rate in females was higher than males, it 

was statistically non-significant (P-value = 0.539). This gender-related difference in SSI rate is comparable to those reported in the 

study conducted at King Saud University Hospital, which reported a higher SSI among female patients in their study (7.8%), when 

compared to male patients (6.4%) (Khairy et al., 2011).    

Regarding surgical wounds classification, out of the 11 cases of SSI, 5 cases (45.45%) were clean wounds, 5 cases (45.45%) were 

clean contaminated wounds, and 1 case (9.09%) was infected wound. Other researches have shown that clean wounds have lower 
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risk of developing SSI, while clean contaminated, contaminated and infected wounds have higher risk of SSI (Ortega et al., 2012; 

Spagnolo et al., 2013; Onyekwelu et al., 2017). 

Finally, According to the results, diabetes, overweight and obesity were the main significant risk factors for SSI among the sample 

taken from the three main hospitals in Al-Madinah. So, here are some of the CDC guidelines on how to prevent SSI: Appropriate use 

of proper antibiotics in the perioperative period according to the procedure, implementing perioperative glycemic control and use 

blood glucose target levels less than 200 mg/dL in patients with and without diabetes, maintaining perioperative normothermia, 

maintaining adequate oxygenation and performing intraoperative skin preparation with an alcohol-based antiseptic agent (Berríos-

Torres et al., 2017; Rogers 2017). 

 

Limitation 

While conducting the research, the main limitation encountered was the deficiency in recording the microbiological assessment with 

type of organism for cases with SSI. Which reflected on the result of the study as it was intended to know the most common 

causative organism.  

 

5. CONCLUSION 

The result of this study showed a rate of SSI to be (3.67%) among three main hospitals in Al-Madinah within 3 months period. Also, 

there was a significant association between diabetes, overweight and obesity in relation with increased rate of SSI. Other possible 

risk factors and comorbidities were found to be statistically non-significant. 
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