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Introduction
Healthcare-associated infections (HAIs) are among the most com-
mon worldwide adverse events affecting patient safety. Surgical 
site infections (SSIs), also known as surgical wound infections, 
occur in the incision site, deep tissues, organs, or cavities within 30 
to 90 days following a surgical procedure or as a result of surgical 
intervention.1 The World Health Organization (WHO) states that 
surgical site infections are the most commonly investigated and 
observed type of HAI in low- and middle-income countries and 
affect one-third of patients who undergo surgical procedures. SSIs 
are the second most frequently reported complication among HAIs 
worldwide.2 Although preventable as HAIs, SSIs continue to pose 
a considerable global problem, impacting patient morbidity and 
mortality, healthcare systems, and additional costs.3

Various risk factors are associated with SSIs before, during, and 
after surgery. According to the Centers for Disease Control and 
Prevention (CDC) 2018 guidelines, SSI risk factors vary depend-

ing on the patient, the surgery, and pre-, intra-, and postoperative 
processes. Patient-related risk factors include age, chronic diseases 
such as diabetes, nutrition, smoking, steroid and immunosuppres-
sive drug use, other skin diseases in the patient, infections out-
side the surgical area, prolonged hospitalization, and perioperative 
blood transfusion. Preoperative risk factors include antiseptic bath/
shower, hair removal, management of infected or colonized per-
sonnel, wound classification, nasal decolonization, and antimicro-
bial prophylaxis. Intra-operative risk factors are the architectural 
structure and ventilation of the operating room, environmental 
cleaning and disinfection, microbiological examination, steriliza-
tion of surgical instruments, flash sterilization of surgical instru-
ments, surgical hand washing, skin preparation in the operating 
room, surgical clothing and drapes, asepsis and surgical technique, 
use of invasive equipment, operation time, suture materials, drains, 
maintaining normothermia, ensuring glycemic control, oxygena-
tion and hemostasis. The risk factors for the postoperative period 
are the continuation of surgical dressing and wound care.1

The Asia Pacific Society of Infection Control (APSIC) em-
phasizes concise and practical recommendations to achieve high 
standards in perioperative practices in healthcare institutions. 
Preoperative, perioperative, and postoperative risk factors for the 
APSIC Guidelines for the prevention of SSI published in 2019 are 
given in Table 1.4

Bacterial infections are often responsible for the occurrence 
of surgical site infections. Bacterial infections are classified as 
gram-positive and gram-negative (such as spirochetes, rickettsia, 
chlamydia, and mycoplasma), and other microorganisms cause 
infections. Bacterial infections include streptococci and staphylo-
cocci, which are often gram-positive bacteria. 60–80% of isolated 
bacteria are gram-positive cocci. Then, respectively, staphylococci 
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(Staphylococcus epidermidis (S.epidermidis), Staphylococcus 
aureus (S. aureus)), and streptococci. Escherichia coli (E. coli) 
and Klebsiella pneumoniae (K. pneumoniae) are isolated in gram-
negative bacteria. For microorganisms that cause surgical site in-
fections and progression, the CDC has identified S. aureus as the 
most common organism. Apart from S. aureus, E. coli, Coagulase-
Negative Staphylococci, Pseudomonas aeruginosa (P. Aerugino-
sa), Enterecocus spp., Enterobacter spp., and K. pneumonia have 
been noted as common infectious agents.5 In a study examining 
the pathogens commonly responsible for the formation of SSIs, 
26.16% E.coli, 20% S. aureus, and K. pneumonia, 13.33% Proteus 
and 6.66% Pseudomonas were found.6 Another study reported that 
the infectious agents were 26.16% E.coli, 22.53% Acinetobacter, 
14.63% Staphylococcus, 11.78% Enterococcus, 8.16% Klebsiella, 
7.64% Pseudomonas, 1.68% Candida, 1.42% Proteus and 2.59% 
other microorganisms.7

In the study of Lakoh et al., 49 isolates belonging to 14 different 
bacteria were detected, including 41 gram-negative (83.7%) and 
8 gram-positive (16.3%) isolates.8 Of these, 65.3% were Entero-
bacteriaceae, 18.4% were unfermented gram-negative bacilli, and 
12.2% were Enterococci. The most common isolates were E. coli 
(12%), K. pneumoniae (10%), Acinetobacter baumannii (10.2%), 
Klebsiella oxytoca (4%), and Enterococcus faecalis (4%). Of the 
isolates belonging to the Enterobacteriaceae family, 4% were car-
bapenem-resistant, and 29% were extended-spectrum beta-lacta-
mase-producing organisms.8

The prevalence of surgical site infections
Healthcare-associated infections are an important public health 
problem. High-income countries have a lower incidence of SSI; 
however, in Europe and the USA, SSI is the second most com-
mon type of HAI.2 SSI is the most common healthcare-associated 
infection in low- and middle-income countries, and surgery can 
affect up to one-third of patients, according to WHO.9 According 
to the National Health Service Associated Infections Surveillance 
Network 2017 data, the overall SSI rate in Türkiye is 0.72 %. Of 
the 617,745 HAI reported to the National Health Service Associ-
ated Infections Surveillance Network in 2017, 8,194 were associ-
ated with SSI. The fact that the SSI rate was >1.0 in 25 of the 60 
types of surgeries followed in Türkiye in 2017 proves that SSI still 
maintains its importance.10

Allengeranzi and his colleagues reported in their cohort stud-
ies involving 4,322 surgical procedures that, based on a 30-day 
patient follow-up, 44.0% were classified as clean wounds, 48.5% 
as clean-contaminated, 6.1% as dirty, and 1.4% as either dirty or 

infected based on the surgical wound classification.9 Zhou et al. 
conducted a meta-analysis in 2020, which detected 603 cases of 
SSI among 22,475 patients, with an incidence rate of 3.1%. Their 
findings indicate that superficial SSI occurred in 1.4% of patients, 
while deep SSI occurred in 1.7%.11 In another meta-analysis, 2,326 
articles covering 17 735 patients were reviewed, and the incidence 
of SSI was reported as 12.1%.12

The economic burden of surgical site infections
Surgical site infections are a significant economic burden globally, 
and with an estimated cost of US$20,785 per patient, they rank as 
the third most costly infection.13 Surgical site infections are the 
most common HAI in low- and middle-income countries, affect-
ing one-third of surgical patients. Europe and the USA rank second 
among regions with the highest incidence of healthcare-associated 
infections. SSI, which threatens the lives of millions of patients 
every year, leads to the development of antibiotic resistance. These 
infections are estimated to contribute an additional US$10 bil-
lion per year in costs in the United States, resulting in more than 
400,000 extra days of hospitalization.14

Surgical site infections impose a significant economic burden 
due to various direct medical costs, including extended hospital 
stays, rehospitalization, use of medical resources, re-operation, in-
tensive care unit stays, and surgical technique. These factors are 
also attributed to expenses for diagnostic tests, fees for qualified 
surgical teams, costs associated with surgical procedures, and ex-
penditures for antibiotic prophylaxis and treatment. SSI-related 
indirect costs are estimated to be 2–11 times higher than for unin-
fected patients. The increase in morbidity and mortality risk, de-
crease in patients’ quality of life, and financial losses caused by 
patients’ inability to continue working are significant issues. It has 
been stated that the most crucial factor in the length of hospital 
stay for SSI is the type of surgery, especially prosthetic surgery, the 
age of the patient, and the number of comorbidities.13 SSIs lead to 
more advanced surgical procedures and greater demand for critical 
postoperative care. As a result, SSIs impose a significant financial 
burden on surgical procedures and can negatively impact national 
health spending.15

The study of Behnke et al. determined that the prevalence of 
SSI ranks first among HAI, with a rate of 24.3%.16 Another study 
shows that patients who develop SSI have a significantly more ex-
tended hospital stay with 16 additional days, resulting in higher 
case costs for institutions. According to the study, patients who 
developed SSI had a significantly more extended hospital stay 
(28 days) than those without SSI (12 days). In contrast, the inten-

Table 1.  APSIC preoperative, perioperative, and postoperative risk factors

Perioperative Risk Factors Preoperative Risk Factors Intraoperative 
Risk Factors

Postoperative 
Risk Factors

Procedure-related: Emergency and more complex 
surgery; Higher wound classification; Open surgery. 
Facility risk factors: Inadequate ventilation; 
Increased operation theatre traffic; Inappropriate/
inadequate sterilization of instruments/equipment. 
Patient preparation-related: A pre-existing 
infection; Inadequate antiseptic skin preparation; 
Preoperative hair removal; Wrong antibiotic 
choice, administration, and/or duration.

Unmodifiable: Increasing age until 
age 65 years; Recent radiotherapy 
and history of skin or soft tissue 
infection. Modifiable: Uncontrolled 
diabetes; Obesity, malnutrition; 
Current smoking; Immunosuppression; 
Preoperative albumin <3.5 mg/dL; 
Total bilirubin >1.0 mg/d; Preoperative 
hospital stay of at least two days.

Long operating time; 
Blood transfusion; 
Asepsis and surgical 
technique; Hand/
forearm antisepsis 
and gloving 
techniques; Hypoxia; 
Hypothermia; Poor 
glycaemic control.

Hyperglycaemia 
and diabetes; 
Postoperative 
wound care; 
Transfusion.

APSIC, The Asia Pacific Society of Infection Control.
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sive care unit admission rate was statistically significantly higher 
among patients with SSI, with 55.2% requiring admission, com-
pared to 30.9% of patients without SSI. The SSI group had a statis-
tically significantly higher mortality rate (9.3%) than the non-SSI 
group (4.5%). The incidences of sepsis (3.3% compared to 17.7%) 
and peritonitis (2.8% compared to 11.9%) were also significantly 
higher in the SSI group. Patients with SSI have significantly higher 
case costs than those without SSI, with reported costs of €9,040 
and €19,008, respectively.15 According to O’Hara et al., patients 
with SSI have double the risk of mortality and a 60% higher likeli-
hood of requiring intensive care.17 They are five times more likely 
to be readmitted to the hospital than patients without SSI. SSIs are 
responsible for significant hospital overhead, and the average cost 
per infection ranges from about $5,000–13,000. The SSI accounts 
for US$3.5–10 billion in annual healthcare spending. The study 
suggests that with the appropriate implementation of evidence-
based strategies, approximately 55% of SSIs can be prevented.17

Review of guidelines
Surgical site infections represent a significant challenge for health-
care providers worldwide, and their prevention is a top priority for 
the global healthcare community. Implementing evidence-based 
practices is critical in preventing SSIs, and multiple factors must 
be considered in this regard. While there may be some variations in 
the implementation of these practices depending on the healthcare 
facility or patient’s condition, the basic features of the preventive 
measures remain largely similar. A comprehensive set of preven-
tative measures must be integrated before, during, and after the 
surgical procedure to prevent SSIs effectively. Evidence suggests 
that nearly half of all SSIs are preventable by using evidence-based 
strategies.18 To compare and contrast the various guidelines for 
SSI prevention, we analyzed the guidelines provided by CDC, the 
Japan Society for Surgical Infection (JSSI), the National Institute 
for Health and Care Excellence (NICE), the American College of 
Surgeons/Surgical Infection Society (ACS/SIS), and WHO.

Centers for Disease Control And Prevention (CDC)
In 2017, the Advisory Committee on Healthcare Infection Con-
trol Practices of the CDC released a guideline to prevent surgical 
site infections. Subsequently, an update was published in 2018 that 
provided further details on the recommended practices to be imple-
mented. According to the updated guidelines, SSI prevention in-
volves several measures during the preoperative phase, including 
glycemic control, normothermia, oxygenation, antiseptic prophy-
laxis, non-parenteral antimicrobial prophylaxis, and parenteral an-
timicrobial prophylaxis.17

Japan Society for Surgical Infection (JSSI)
JSSI has issued guidelines for preventing, detecting, and managing 
SSIs in gastroenterological surgery. The guidelines cover various 
aspects of SSI prevention, including the definition, epidemiology, 
and risk factors of SSIs, diagnostic criteria, surveillance and causal 
bacteria of SSIs, preoperative management, prophylactic antibiot-
ics, intra-operative management, perioperative management, and 
wound management. In the preoperative stage, measures such 
as antibiotic prophylaxis, decolonization, evaluation of malnu-
trition, smoking, and alcohol cessation, management of steroid 
drugs, mechanical bowel preparation, skin antisepsis with Chlo-
rhexidine gluconate, and hair removal are recommended. During 
the operation, steps include surgical hand-washing, skin antisep-
sis with Chlorhexidine gluconate, double gloves, antimicrobial 

coated sutures, wound-washing, changing dirty and contaminated 
instruments, and use of drains are emphasized. An early recovery 
program, carbohydrate loading, blood sugar monitoring, oral care, 
maintaining normothermia, oxygenation, and early oral and enteral 
feeding are recommended in perioperative management. Lastly, 
protective wound dressings and negative pressure wound treat-
ment applications are recommended for wound management.19

National Institute for Health and Care Excellence (NICE)
NICE provides guidelines for preventing SSIs. In the preopera-
tive phase, guidelines recommend preoperative showering, nasal 
decolonization, hair removal, appropriate patient and staff theatre 
wear, staff leaving the operating area, mechanical bowel prepa-
ration, and antibiotic prophylaxis. During the surgical procedure, 
hand decontamination, incise drapes, sterile gowns, gloves, an-
tiseptic skin preparation, diathermy, maintaining patient homeo-
stasis, wound irrigation, intracavity lavage, antiseptics, antibiot-
ics before wound closure, closure methods, wound-dressings are 
emphasized. Postoperatively, the guidelines include changing 
dressings, postoperative cleansing, topical antimicrobial agents for 
wound healing by primary intention, dressings for wound healing 
by secondary intention, antibiotic treatment of surgical site infec-
tions and treatment failure, debridement, and specialist wound care 
services.20

American College of Surgeons/Surgical Infection Society (ACS/
SIS)
ACS/SIS recommend several prehospital interventions, including 
preoperative bathing and showering, smoking cessation, glucose 
control, Methicillin-resistant Staphylococcus aureus (MRSA) 
prophylaxis, bowel preparations, and bundling prehospital and 
hospital interventions. In the hospital setting, interventions such 
as glucose control, hair removal, skin preparation, surgical hand 
scrub, surgical attire, prophylactic antibiotics, intraoperative nor-
mothermia, wound protectors, antibiotic sutures, glove and instru-
ment wound change for closure, wound classification and closure, 
topical antibiotic therapy, perioperative supplemental oxygen, 
postoperative supplemental oxygen, wound management, and 
postoperative showering are recommended. Post-discharge inter-
ventions include wound care and surgical site infection surveil-
lance.21

World Health Organization (WHO)
WHO has recently released recommendations for preventing SSIs 
during the preoperative, intraoperative, and postoperative peri-
ods. The preoperative phase involves several measures such as 
preoperative bathing, nasal decolonization, skin antisepsis using 
Chlorhexidine gluconate, screening for extended-spectrum beta-
lactamase colonization, antibiotic prophylaxis, mechanical bowel 
preparation, hair removal, surgical site preparation, antimicrobial 
skin sealants, and surgical hand preparation. Additional measures 
during the preoperative and/or intra-operative period include en-
hanced nutritional support, perioperative discontinuation of im-
munosuppressive agents, perioperative oxygenation, maintaining 
normal body temperature (normothermia), using protocols for in-
tensive perioperative blood glucose control, maintaining adequate 
circulating volume control/normovolemia, drapes, and gowns, 
wound protector devices, incisional wound irrigation, prophylactic 
negative pressure wound therapy, using surgical gloves, changing 
surgical instruments, antimicrobial-coated sutures, and laminar 
airflow ventilation systems in the context of operating room venti-
lation. Postoperative measures include surgical antibiotic prophy-
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laxis prolongation, advanced dressings, antibiotic prophylaxis in 
the presence of a drain, and determining the optimal timing for 
wound drain removal.22

Comparison of guidelines

Glycemic control
Hyperglycemia is an undesirable condition that occurs among 
patients following surgery and trauma and is associated with in-
fection and death rates in critically ill patients. It can adversely 
affect wound healing, immunity, and vascular function. For gly-
cemic control, it is recommended that CDC blood glucose levels 
be <200 mg/dL, covering the perioperative period in patients with 
and without diabetes.17 JSSI suggests a blood sugar level of less 
than 150 mg/dL. It recommends close monitoring of blood sugar 
against the risk of hypoglycemia.19 NICE recommends targeting 
fasting plasma glucose levels of 5–7 mmol/liter in adults with type 
1 diabetes and 5–8 mmol/liter during surgery or acute illness.20 
The ACS/SIS recommends a target blood glucose level of 110–150 
mg/dL and less than 180 mg/dL for cardiovascular surgery.21 WHO 
recommends 110–150 mg/dL or less than 150 mg/dL without a 
firm recommendation.22

Antibiotic prophylaxis
Antibiotic prophylaxis is an essential strategy in the prevention of 
SSI. The CDC recommends administering a single dose of an ap-
propriate antimicrobial agent before incision for antibiotic prophy-
laxis. It is recommended to consider the administration of an addi-
tional dose without making any specific recommendations for the 
timing of additional dosing when the surgical duration exceeds two 
half-lives of the antimicrobial agent (e.g., more than three hours 
for cefazolin) or in the event of significant blood loss (i.e., >1,500 
mL).17 Despite limited evidence, JSSI recommends its administra-
tion within 60 minutes before surgical incision. It is stated that 
intraoperative administration of additional doses of prophylactic 
antibiotics reduces the incidence of SSI. However, no high-quality 
studies have been reported in this regard. In patients undergoing 
elective gastrectomy for gastric cancer, it is recommended to ad-
minister an additional intraoperative dose of antibiotics when the 
surgical duration exceeds three hours.19 NICE recommends admin-
istering a single dose of intravenous antibiotic prophylaxis before 
prosthetic or implant surgeries, clean-contaminated surgeries, and 
contaminated surgeries during anesthesia. It is recommended to 
administer additional doses of antibiotics during surgeries where 
the surgical duration exceeds the half-life of the antibiotic.20 ACS/
SIS recommends administering prophylactic antibiotics within 
one hour before incision and two hours for vancomycin or fluo-
roquinolones. Similar to CDC recommendations, additional doses 
of prophylactic antibiotics can be administered during surgery to 
maintain sufficient tissue levels based on the half-life of the agent 
or every 1,500 mL estimated blood loss. WHO recommends ad-
ministering antibiotics within 120 minutes before incision, consid-
ering the antibiotic’s half-life. It has been emphasized that atten-
tion should be paid to the half-life when considering administering 
additional doses during prolonged surgeries.22

Normothermia
Hypothermia can lead to surgical site infection by causing vaso-
constriction, tissue hypoxia, and neutrophil dysfunction. The CDC 
recommends the use of pre-warmed blankets or other warming 
devices.17 JSSI, ACS/SIS, and WHO recommend maintaining 

normothermia during the intra-operative period to prevent SSIs 
by using methods of intra-operative warming.19,21,22 According to 
NICE, it is recommended to assess the risk of hypothermia in pa-
tients, measure and monitor their temperature, and use devices to 
keep them warm before, during, and after surgery.20

Oxygenation
The occurrence of tissue hypoxia in the surgical incision area can 
lead to a delay in healing and an increased risk of SSI. A reduc-
tion or cessation of blood flow to the tissue can lead to decreased 
tissue oxygenation in the surgical area. The CDC strongly recom-
mends the administration of an increased fraction of inspired oxy-
gen (FiO2) during intra-operative and post-extubation periods for 
patients with a normal pulmonary function who undergo general 
anesthesia and endotracheal intubation.17 JSSI and WHO suggest 
that high oxygen concentrations (%80 FiO2) during surgery and 
in the 2–6 hours following surgery in adult patients under gen-
eral anesthesia with tracheal intubation may reduce the risk of SSI. 
However, due to the adverse effects, such as absorption atelectasis 
and oxygen toxicity, the indication for high FiO2 should be care-
fully evaluated.19,22 To maintain optimal oxygenation during sur-
gery, particularly during significant surgeries and recovery, NICE 
recommends providing patients with adequate oxygen to maintain 
a hemoglobin saturation of over 95%.20 The ACS/SIS emphasizes 
the administration of additional oxygen (80% FiO2) during the 
intra-operative and postoperative periods for patients under gen-
eral anesthesia.21

Skin preparation
A preoperative bath is essential in preparing patients for surgery 
to prevent SSI. It can be concluded that preoperative bathing may 
reduce the risk of developing SSI since it reduces the overall bac-
terial load on the skin before surgery. If it is not contraindicated, 
CDC recommends using an antiseptic solution containing alcohol 
for skin preparation during the intra-operative period.17 Accord-
ing to JSSI, preoperative skin cleansing with chlorhexidine glu-
conate does not affect preventing SSI. According to reports, there 
is no difference between clipper hair removal, no hair removal, 
and depilatory lotion for SSI prevention.19 ACS/SIS recommends 
using alcohol-based solutions for skin preparation to reduce the 
risk of SSI unless contraindicated. It has been stated that in the 
absence of alcohol preparations, chlorhexidine may be more ef-
fective than povidone-iodine. There is currently no unmistakable 
evidence regarding the effectiveness of chlorhexidine gluconate in 
preoperative bathing practices. There is no significant difference 
in SSI between taking a shower 12 hours after surgery and delayed 
showering (>48 hours after surgery).21 According to NICE, it is 
recommended that patients take a shower or bath using soap the 
day before or on the day of surgery. It is stated that they can safely 
take a shower 48 hours after the surgery. It is not recommended to 
perform routine shaving for SSI prevention, and in critical situa-
tions, clippers are recommended.20 WHO recommends not remov-
ing hair before surgical procedures or, if necessary, only removing 
it with surgical clippers. Shaving before surgery or in the operat-
ing room is not routinely recommended. It is recommended to use 
alcohol-based chlorhexidine gluconate for skin preparation before 
surgery.22

MRSA decolonization
According to the JSSI guideline, patients with nasal colonization 
of S. aureus may have a high incidence of SSIs. As a result, it 
is recommended to perform screening and decolonization proce-
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dures on nasal carriers before surgery rather than implementing 
routine applications.19 NICE recommends the use of nasal mupi-
rocin in situations where there is a potential risk of SSI.20 ACS/
SIS suggests avoiding the routine use of vancomycin prophylaxis 
and instead recommends MRSA screening and nasal mupirocin 
decolonization for positive patients and avoiding the routine use of 
vancomycin prophylaxis for negative patients.21 The WHO recom-
mends the perioperative use of 2% mupirocin in patients under-
going cardiac-thoracic and orthopedic surgeries who are known 
carriers of nasal S. aureus.22

Bowel preparation
The JSSI, ACS/SIS, and WHO guidelines share a common view 
that preoperative mechanical bowel cleansing alone is not effective 
in preventing SSIs. However, it is recommended to use mechanical 
bowel preparation with the addition of oral antibiotics, as it may 
be effective in preventing SSIs.19,21,22 NICE does not recommend 
mechanical bowel preparation to prevent SSIs.20

Cigarette-alcohol
According to JSSI and ACS/SIS guidelines, preoperative use of 
tobacco and alcohol has been identified as a risk factor for SSI. It is 
recommended to quit alcohol before surgery and smoking at least 
one month prior.19,21

Hand-washing, changing tools, suture material, use of drains
According to JSSI, surgical hand scrubbing and rubbing exhibit 
the same effectiveness in SSI prevention, but it is recommended 
that they be performed appropriately. There is insufficient evi-
dence regarding the effectiveness of adhesive drapes. Double-ring 
and other wound protectors are recommended for reducing SSIs in 
gastrointestinal system surgery. Double gloves are recommended 
to reduce surgical site infections, as they protect against perfora-
tion and decrease bacterial load in dirty and contaminated opera-
tions where instrument changes are required. Antibiotic-containing 
sutures and high-pressure wound irrigation are recommended to 
prevent surgical site infections, while drains are not recommend-
ed.19 NICE recommends that the surgical team removes their jew-
elry and refrains from using artificial nails and nail polish before 
surgery. Washing hands with a disposable brush and an antiseptic 
solution is recommended. It is not recommended to use adhesive 
drapes. Double gloves are recommended for protection against 
perforation and contamination situations. It does not recommend 
wound irrigation for reducing SSIs. It is recommended to use tri-
closan sutures in incision closure and to prefer stitches instead of 
staples in skin closure.20 ACS/SIS states that hand rubbing with 
chlorhexidine without water is as effective as water-based hand 
rubbing and requires less time. It has been reported that non-per-
meable plastic wound protectors effectively reduce SSIs in wound 
protection. Using sutures coated with triclosan is recommended 
for clean and clean-contaminated abdominal cases. It recommends 
the use of double gloves but notes that there is insufficient evi-
dence regarding instrument exchange.21 WHO recommends not 
using adhesive wound dressings, wound irrigation, negative pres-
sure wound therapy, double gloves, and triclosan-coated sutures in 
clean and clean-contaminated abdominal cases, noting insufficient 
evidence on changing surgical instruments.22

Future direction
There are three main reasons why standard and digital care sys-
tems are necessary for future applications in preventing SSIs. First, 

SSIs are an unwanted condition that causes significant patient mor-
bidity and mortality and a severe economic burden, accounting for 
approximately 20% of HAIs in the community. Second, healthcare 
systems use different systems for preventing and managing SSIs. 
Third, SSIs have many independent risk factors, and there are de-
ficiencies in pre- and post-hospitalization monitoring of patients. 
A systematic and standard method needs to be developed to cal-
culate the financial burden of SSIs. It is essential for healthcare 
workers to have adequate knowledge of evidence-based practices 
and guidelines and to provide leadership in preventing SSIs. In-
terprofessional and interdisciplinary teams should collaborate to 
integrate existing guidelines into clinical practice. The deficiencies 
in post-hospitalization practices for preventing SSIs need to be ad-
dressed. It is recommended that countries’ SSI surveillance studies 
be managed using up-to-date technologies and mapping methods, 
particularly for the first 30 days after surgery.

Conclusion
Surgical site infections represent a significant worldwide public 
health challenge with medical, social, and economic implications. 
Preventing the development of SSIs is a crucial responsibility of 
healthcare organizations, and evidence-based guidelines can help 
reduce their incidence by up to 50%. Thus, it is imperative to 
identify risk factors and implement evidence-based interventions 
during the perioperative process. Healthcare providers must be fa-
miliar with evidence-based recommendations to ensure accurate 
and efficient SSI prevention and provide quality care. To ensure 
the safety of surgical patients, checklists based on guideline rec-
ommendations should be developed and implemented, and clinical 
compliance should be ensured. Policies to reduce the risk of SSIs 
should be established, and practices should conform to clinical 
standards based on evidence-based guidelines. In resource-limited 
settings, process improvement approaches should be utilized to 
demonstrate the cost-effectiveness of SSI prevention measures.
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