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Table 2: Multivariate analysis of risk factors for surgical site infection during Caesarean section 

 
 

 
 
 
 
 

Abbreviations: BMI, Body mass index. 

a The studies by Su 2005 and Zhou 2005 examined different characteristics in the same patien group 

 

o Another study by Wang 20075 found that patients with SSI had significantly 
longer operation durations, compared to patients without SSI (383.6 vs 
265.5 minutes, p<0.05). It is important to note that Wang 2007 only 
conducted univariate analyses; as such, these estimates should be 
interpreted with caution. 

 

Pathogens 

o Only the study by Wang 19966 examined the pathogens present at the SSI. 
As shown in Table 3, the most common pathogens were Staphylococcus 
aureus and Pseudomonas aeruginosa. The study did not examine or report 
the proportion of methicillin-resistant and methicillin-sensitive 
Staphylococcus aureus. 
 

Table 3: Pathogens associated with surgical site infection in China 

 

 

 

 

 

 

 

 

Economic burden 

o Zhou 20018 examined the cost associated with SSI in Beijing Hospital in 
1999, among patients undergoing surgery in the departments of internal 
medicine, oncology and haematology, neurology and obstetrics. It was 
estimated that the average additional cost per subject for deep surgical 
wound infection was RMB 17,332. The various sources of cost examined are 
shown in Table 4. The majority of cost arose from the need for additional 
Western drugs, treatment fee and hospital stay. Hospital stay of patients 
with SSI was extended by an average of 32.65 days compared to patients 
without SSI (p<0.001). 

 

Table 4: Hospitalisation costs associated with surgical site infection 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Abbreviations: CT, Computer tomography; MRI, Magnetic resonance imaging; RMB, Ren ming bi. 

 

results 
Study characteristics 

o Following detailed assessment of these citations, a total of seven 
publications were included in this review. 

o Of the included publications, five were prospective cohort studies, one 
retrospective and one case-control study. 

o Three studies were conducted in Beijing, two in Guangdong, one in Shanghai 
and one in the province of Shangdong. 

o Five of the studies employed the Nosocomial Infection Diagnosis Standards, 
formulated by the Ministry of Health in China for the classification of SSIs. 

o Only the study by Wang 2007 reported that post-discharge surveillance (one 
year) of the study subjects was carried out. 

Incidence 

o Only one study reported the overall SSI incidence across a range of surgical 
procedures. Zhang 19952 reported that the incidence of SSI following 
surgery in the departments of internal medicine, oncology, haematology, 
neurology and obstetrics was 4.7% (99 out of 2126). In this study, SSI 
accounted for 42% of all nosocomial infections.  

o As shown in Table 1, six studies reported the incidence of SSI for specific 
surgical procedures.2,3,4,5,6,7 High incidence rates of SSI were reported for 
laryngectomy (21.1%), general surgery (18.8%), thoracic surgery (13.9%) 
and bone surgery (11.2%). Lower rates were observed for pancreatic 
surgery (7.1%), neurosurgery (3.0%) and Caesarean section (0.7%). 

 

Table 1: Incidence of surgical site infection in China by surgical procedure  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

a The studies by Su 2005 and Zhou 2005 examined different characteristics in the same patient group 

 

Pre- and post-discharge rates 

o None of the studies identified in this systematic review reported the 
incidence of SSI separately for the pre- and post-discharge period. 
 

Risk factors 

o The two studies by Su 20054 and Zhou 20057 conducted multivariate analysis 
to identify risk factors for SSI in patients who had undergone Caesarean 
section at the same hospital.  

o As shown in Table 2, multivariate logistic regression was conducted and 
showed that BMI (OR 4.45, p<0.05), anal and vaginal examination (OR 
13.94, p<0.05), premature rupture of membrane (OR 3.73, p<0.05) and 
operative time (OR 1.06, p<0.05) were significantly associated with an 
increase in the risk of SSI. Pre-hospitalisation infection was also found to be 
limited to patients who developed SSI. In contrast, inadequate antibiotic 
prophylaxis (OR 0.13, p<0.05) and preoperative haemoglobin (OR 0.94, 
p<0.05) were associated with a decrease in risk of SSI. It is important to 
note that the association between inadequate antibiotic prophylaxis and a 
decrease in SSI risk appears to be contrary to previous studies. 

 

methods 
 

o A literature search of epidemiological and economic studies conducted 
between 1995-2010 in the EMBASE and Medline databases was performed. 
Non-English publications were translated into English.  

o The search strategy included SSI-related terms, epidemiological and 
economic terms. The literature search identified 1457 potentially relevant 
citations. 

o Studies were excluded if they did not describe the rate, incidence, prevalence 
or cost of SSI. Studies which describe an intervention and studies not 
conducted in China were also excluded.  

introduction  
o A surgical site infection (SSI) is a type of hospital-acquired infection (HAI) 

that arises following surgery and is specifically related to the surgical site. It 
is estimated that SSIs may account for between 10-30% of all HAIs 1. 

o SSIs are associated with substantial economic costs, mainly attributable to 
the extended length of stay in hospital. Indirect costs, such as additional 
treatment and loss of productivity by the patient, further add to the potential 
burden of SSI. 

 

conclusion 
o SSI represents a burden to the healthcare system and patients, mainly 

attributable to the extended length of stay in hospital and additional 
treatment required. Consequently, strategies and interventions aimed at 
reducing the incidence of SSIs could provide cost-savings and improve the 
efficiency of the healthcare system.  
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discussion 
o The overall incidence of SSI in China was approximately 5%, with the 

incidence of SSI appearing to vary by surgical procedure and the presence of 
other risk factors.  

o SSIs were shown to be associated with extended length of stay in hospital.  
Further studies evaluating the economic consequences of SSI (i.e. loss of 
productivity, additional outpatient treatment) would certainly provide a 
more accurate measure of the economic burden of SSIs.  

o It is important to note the small number of studies identified in this 
systematic review. Consequently, it is difficult to assess if the rates are 
representative of China as a whole. Accordingly, the applicability of the data 
may be limited to the hospitals or regions examined in the respective 
studies. 
 

 

objective 
o The aim of this systematic literature review is to collate and describe studies 

examining the epidemiological and economic burden of SSI in China.  
 

Source Surgical procedure Study sample size Incidence  

Sah 2008 Gastric surgery 357 3.9% 

Su 2005 and Zhou 2005 a Caesarean section 13,798 0.7% 

Wang 1996 Laryngectomy 95 21.1% 

Wang 2007 Pancreatic surgery 196 7.1% 

Zhang 1995 

General surgery 

Not reported 

18.8% 

Thoracic surgery 13.9% 

Bone surgery 11.2% 

Neurosurgery 3.0% 

Source Surgical procedure Risk variable Odds-ratio P value 

Su 2005 and  

Zhou 2005 a 
Caesarean section 

BMI 4.45 

<0.05 

Anal and vaginal examination 13.94 

Pre-hospitalisation infection Only present among SSI cases 

Inappropriate antibiotic prophylaxis 0.13 

Premature rupture of membrane 3.73 

Preoperative haemoglobin 0.94 

Operation duration 1.06 

Source 
Surgical 

procedure 

Number of cultures 

tested 

Frequency of pathogens causing SSI (%) 
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Wang 1996 Laryngectomy 20 30 25 15 15 10 5 

Source of cost 
Cost (RMB) 

SSI no SSI Difference 

Western drugs 17760 8576 9184 
Treatment fee 7421 4647 2774 
Hospital bed 1764 650 1114 
Laboratory tests 1983 1007 976 
Consultation fee 2831 1970 861 
Blood transfusion 899 165 734 
Surgical operation 1912 1383 529 
CT and MRI 606 250 356 
Oxygen 574 271 303 
Other costs 442 183 259 
X-rays 252 85 167 
Chinese medicines 153 78 75 
Total cost ¥36597 ¥19265 ¥17332 
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