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Abstract

Introduction: Surgical site infections (SSIs) account for 20% of all healthcare-
associated infections (HAIs). After a surgical procedure, one-third of patients
will contract one. Consequently, this results in a 7- to 1 1-day increase in hospital
stay and a 2- to 11-fold increased risk of death compared to operated patients
who did not contract one. This triggers a significant increase in morbidity,
hospital stay, and costs.

Objective: To identify the main risk factors associated with the presentation of
a surgical site infection (SSI) in adult patients undergoing surgery in the general
surgery service.

Materials and methods: This is an observational, analytical, retrospective, and
cross-sectional case-control study nested within a cohort. A review of medical
records and databases will be conducted. A non-probability sample of
consecutive cases will be used to determine if there is a correlation between
them, using contingency tables to obtain odds ratios.

Results: The odds ratios (OR) with statistical significance for BMI were normal
0.365 (95% Cl 0.130 - 1.027, p 0.050), overweight 0.273 (95% Cl 0.126 -
0.592, p<0.001), and grade | obesity 4.571 (95% Cl 2.032 - 10.284, p 0.001).
A previous healthcare-associated infection (HAI) was found in 28.3% of cases
and in 5% of controls, with an OR of 7.512 (95% Cl 2.068 - 27.278, p 0.001).

Conclusions: Although there are situations both before and during the surgical
procedure that can be difficult to control, this study demonstrates that those
that are controllable and applicable by health personnel can become more
relevant.

Keywords: Infections, surgical site, surgeries, risk factors

INTRODUCTION

The World Health Organization (WHO) defines Healthcare-Associated
Infections (HAISs) as infections that affect a patient during care in a hospital or
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healthcare facility, which were not present or incubating at the time of
admission and which may even manifest after the patient's discharge.

They are considered one of the major global health problems, compromising
patient safety and directly impacting the quality of care in healthcare facilities.

Surgical Site Infections (SSIs) account for 20% of all HAIs. It is estimated
that after a surgical procedure, approximately one-third of patients will
contract one. This can lead to an increase of 7 to 11 days in hospital stay and
a 2 to 11-fold increased risk of death compared to surgical patients who did
not contract an infection. This results in a significant increase in morbidity,
hospital stay, and costs.

Surgical site infections (SSIs) account for 20% of all healthcare-associated
infections (HAIs) in a hospital unit. It is expected that after a surgical
procedure, one-third of patients will develop an SSI, resulting in a 7- to 11-
day increase in postoperative hospital stay and a 2- to 11-fold increased risk
of death compared to surgical patients who did not develop an SSI.

While the causes of SSI development are multifactorial, they are a strong
indicator of the quality, safety, and efficiency of healthcare services. Timely
identification of predisposing risk factors and appropriate application of
preventive measures leads to a decrease in morbidity and mortality, and
consequently, in the costs associated with prolonged hospital stays, additional
surgical procedures, and antimicrobial use.>

The Ministry of Health, through the Hospital Network for Epidemiological
Surveillance (RHOVE), has published definitions of healthcare-associated
infections (HAIs) in the "Manual of Standardized Procedures for Hospital
Epidemiological Surveillance, RHOVE," with the aim of standardizing
clinical and laboratory criteria, and thus ensuring proper surveillance,
prevention, and control of these infections.” The Mexican Social Security
Institute (IMSS) also maintains the Healthcare-Associated Infection Registry
System (INOSO), where HAIs detected through active and passive
surveillance by Hospital Epidemiological Surveillance Units (UVEH) are
recorded.

In both platforms, consistent with global statistics, surgical site infections
(SSIs) constitute 20 to 30% of all healthcare-associated infections (HAIs)
reported annually. They were among the top ten reported infections, out of the
twenty-five defined, during 2022, and the leading cause of infection in the
General Surgery department.®
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Surgical site infections (SSIs) are defined as infections that occur at the site of
an incision, which may involve skin, subcutaneous tissue, fascia, muscle,
organs, spaces, or implants. They can occur within the first 30 days or up to a
year after surgery, depending on the type of infection and the surgery
performed.<sup>7</sup> SSIs are classified as follows: superficial incision,
deep incision, and organ/space incision.’

Not all surgeries will have the same degree of contamination at the time of the
procedure; therefore, it is useful to categorize them to facilitate comparisons
and adjust SSI rates.” These classifications are clean, clean with implant,
clean-contaminated, contaminated, and dirty or infected. ’

Several pathophysiological factors are known to contribute to surgical site
infections (SSIs), which can be divided into factors related to the surgical
procedure, microbial factors, factors related to adherence to preventive
practices, and patient-related factors."

In Mexico, the Hospital Epidemiological Surveillance Network issued an
Epidemiological Overview in August 2022 regarding healthcare-associated
infections (HAISs) reported in the country. From January 1 to August 31, 2022,
a total of 36,425 HAIs were reported. For the General Surgery service alone,

5,959 SSIs were registered across all classifications.®

The Ministry of Health and the Mexican Social Security Institute (IMSS)
consider SSIs to be among the priority pathologies to be identified promptly,
in order to act as quickly as possible and thus reduce the risks identified in
critical procedures. Establishing continuous improvement processes that
contribute to the prevention of risks, adverse events, and sentinel events
arising from healthcare processes.

The objective of this study was to identify the main risk factors associated
with the development of surgical site infections in adult patients undergoing
surgery in the general surgery department.

MATERIALS AND METHODS

The study took place at General Hospital No. 14, located in Hermosillo,
Sonora. It is a Level II Care Unit with 326 available beds; of which 200 are
authorized (census beds) and 126 are unauthorized (non-census beds). It also
has 36 consulting rooms, 1 emergency room, 3 information modules, 5
inpatient services, 8 operating rooms, 1 administrative area, and a physical
medicine and rehabilitation service.
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A case-control study was conducted, where the cases were patients who
underwent surgery and developed a surgical site infection (SSI) during the
study period, and the controls were the same number of patients who
underwent surgery during the same period but did not develop an SSI. Patients
over 18 years of age, of both sexes, who underwent surgery between January
1 and December 31, 2022, were included. Patients under 18 years of age,
patients who underwent surgery in a year other than 2022, patients treated in
the gynecology and obstetrics service, patients treated in the orthopedics and
traumatology service, patients who underwent surgery in another unit, and
patients with surgical site infections not recorded on the INOSO platform were
excluded. Patients with incomplete information in their electronic medical
records, study population, and sample size were also excluded.

The independent variables included in the study were: age, pre- and
postoperative hospital stay, systemic hypertension, type 2 diabetes mellitus,
obesity, chronic kidney disease, cancer, rheumatoid arthritis, chronic
infections, other comorbidities, surgical time, operating room, surgical
specialty, surgical shift, preoperative diagnostic classification by organ
systems, smoking, safe intervention packages for surgical site infection (SSI)
prevention (defined as a series of interventions to be performed before, during,
and after surgery, antibiotic prophylaxis, open or closed surgical approach,
degree of surgical wound contamination, use of invasive methods (central
venous catheter, mechanical ventilation, Foley catheter), and having a
previous healthcare-associated infection (HAI) within the last 30 days.The
dependent variable was surgical site infection, according to current
regulations.

Data collection was retrospective and cross-sectional to obtain an overview of
the unit's health status at a specific point in time. Data analysis was performed
using SPSS v.24 statistical software. Quantitative variables for demographic
characteristics were obtained using descriptive statistics such as means,
modes, and proportions. Contingency tables were used to determine the
correlation between independent and dependent variables, obtaining odds
ratios with a 95% confidence interval. The chi-square test was then applied to
verify statistical significance.

Based on the regulations of the General Health Law regarding health research,
this research is without risk, as only patient data were collected and no
invasive protocols that could harm the study subjects were performed. This
study was conducted respecting the ethical codes established in the
Declaration of Helsinki 1964, in its 2013 version, as well as those established
in the Mexican Standards of the Official Gazette of the SSA of 1962.
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RESULTS

Table 1. Sociodemographic characteristics

One hundred surgical site infections were recorded during the study period.
Based on the formula for two proportions, it was determined that the study
population should consist of 25 cases. However, it was decided to use 100%
of the cases registered on the INOSO platform. After applying the inclusion,
exclusion, and elimination criteria, a total of 60 records were selected for the
cases and 60 records for the controls.

The sociodemographic characteristics were as follows: 55% were women
(n=33), and 45% were men (n=27). Regarding age, the mean age was 54.2
years. The patients' ages were classified into ranges, with the highest
frequency in the 60-69 age range (21.7%) (Table 1).

Variables Case Control
N % N %
Man 27 45% 27 45%
Woman 33 55% 33 55%
Age range
20 - 29 years 6 10% 6 10%
30 - 39 years 8 13.30% 8 13.30%
40 - 49 years 11 18.30% 11 18.30%
50 - 59 years 10 16.70% 10 16.70%
60 - 69 years 13 21.70% 13 21.70%
People over 70 years old 12 20% 12 20%
Schooling
Has not completed anyformal education 1 170% O 0%
Incomplete primary education 13 21.70% 7 11.70%
Completed primary education 10 16.70% 8 13.30%
Secondary education 18 30.00% 14 23.30%
Vocational training 10 16.70% 24 40.00%
University education 8 1330% 7 11.70%
Smoking
Active 13 21.70% 10 16.70%
Suspended 7 11.70% 6 10.00%
Passive 2 330% O 0.00%
Void 38 63.30% 44 73.30%

Source: Data collection sheet obtained from the survey and instruments,

analyzed with SPSS program
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In the cases, the predominant educational level was secondary education
(30%), while in the controls, it was middle school education (40%). An odds
ratio (OR) was calculated for each educational level, finding that secondary
education was a protective factor (OR 0.3, 95% CI 0.128-0.704, p-value
0.005) (Table 2).

The OR for active smoking was 1.383 (95% CI 0.732-3.461), with a p-value
of 0.487, indicating no statistical significance (Table 2).

Tabla 2. Andlisis bivariado de las caracteristicas sociodemograficas como factor de riesgo

C Control
ase ontro OR C195% p value
N % N %
Age range
20 - 29 years 6 10% 6 10% 1 0.303 - 3.296 1
30 - 39 years 8 13.30% 8 13.30% 1 0.349 - 2.865 1
40 - 49 years 11 18.30% 11 18.30% 1 0.394 - 2.521 1
50 - 59 years 10 16.70% 10 16.70% 1 0.383-2.612 1
60 - 69 years 13 21.70% 13 21.70% 1 0.420 - 2.384 1
People over 70 years old 12 20% 12 20% 1 0.409 - 2.446 1
Schooling
Has not completed any formal education 1 1.70% 0 0% 2.017 1.658 - 2.418 0.315
Incomplete primary education 13 21.70% 7 11.70% 2.094 0.771 - 5.688 0.142
Completed primary education 10 16.70% 8 13.30% 1.3 0.475 - 3.560 0.609
Secondary education 18 30.00% 14 23.30% 1.408 0.624 - 3.178 0.409
Vocational training 10 16.70% 24 40.00% 0.3 0.128 - 0.704 0.005
University education 8 13.30% 7 11.70% 1.165 0.394 - 3.44 0.783
Smoking
Active 13 21.70% 10 16.70% 1.383 0.554 - 3.455 0.487
Suspended 7 11.70% 6 10.00% 1.189 0.375-3.771 0.769
Passive 2 3.30% 0 0.00% 2.034 1.693 - 2.444 0.154
Void 38 63.30% 44 73.30% 0.628 0.289 - 1.366 0.239

Source: Data collection sheet obtained from the survey and instruments, analyzed with SPSS program

Analyzing comorbidities, the presence of comorbidity resulted in an OR of
1.737 (95% CI 0.792-3.81, p-value 0.166), also without statistical
significance. Regarding BMI, grade I obesity predominated in the cases
(53.3%), while overweight was the most common finding in the controls
(55%). The statistically significant odds ratios (ORs) for BMI were normal
0.365 (95% CI 0.130-1.027, p < 0.050), overweight 0.273 (95% CI 0.126—
0.592,p<0.001), and grade I obesity 4.571 (95% CI12.032-10.284, p <0.001)
(Table 3).

In addition, Diabetes Mellitus (DM) (OR 0.843, 95% CI 0.375-1.896, p =
0.680), Systemic Arterial Hypertension (SAH) (OR 0.762, 95% CI 0.369—
1.571, p = 0.461), and chronic kidney disease (CKD) (OR 0.237, 95% CI
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0.026-2.188, p=0.171) were considered, which is not statistically significant.
The frequency of cancer was 18.3% in both cases and controls (OR 1.000,
95% CI 0.397-2.521, p = 1.000). A prior healthcare-associated infection
(HAI) was found in 28.3% of cases and 5% of controls, with an odds ratio
(OR) of 7.512 (95% CI 2.068-27.278, p < 0.001), which was statistically
significant. (Table 3)

Table 3. Bivariate analysis of comorbidities as a risk factor

Case Control OR C195% p
N % N % value
Comorbidity
Present 45 75.00% 38 63.30% 1.737 0.792 - 3.81 0.166
Absent 15  25.00% 22 36.70%
Body Mass Index
Normal 6 10.00% 14 23.30%
Overweight 15 25.00% 33 55.00% 0.273 0.126 - 0.592 0.001
Grade | Obesity 32 5330% 12 20.00% 4.571 2.032-10.284 0.001
Grade Il Obesity 6 10.00% 1 1.70%  6.556 0.756 - 56.219  0.051
Grade Il Obesity 1 1.70% 0 0.00% 2.017 1.658 -2.418 0.315
Diabetes Mellitus
Controlled 15 25.00% 17 28.30% 0.843 0.375- 1.896 0.68
Uncontrolled 12 20.00% 8 13.30% 1.625 0.612-4.316 0.327
Absent 33 55.00% 35 58.30%
Systemic Hypertension
Controlled 24 40.00% 28 46.70% 0.762 0.369 - 1.571 0.461
Uncontrolled 3 5.00% 2 3.30% 1.526 0.246 - 9.478 0.648
Absent 33 55.00% 30 50.00%
Acute Renal Failure
Absent 54 90.00% 55 91.70%
Mild G1-G2 1 1.70% 4 6.70%  0.237 0.026 - 2.188 0.171
Moderate G3a-G3bG 4 6.70% 1 1.70% 4.214 0.457 - 38.865 0.171
Severe G4-G5 1 1.70% 0 0.00% 2.017 1.658 - 2.418 0.315
Cancer
Absent 49 81.70% 49 81.70% 1 0.397 — 2.521 1
Present 11 18.30% 11 18.30%
Previous Healthcare-Associated Infection
(HAI)

Present 17  28.30% 3 5.00% 7.512 2.068 - 27.278  0.001
Absent 43  71.70% 57 95.00%

Source: Data collection sheet obtained from the survey and instruments, analyzed with SPSS program

Vol. 1 Num. 4

Regarding the surgical event, in both cases and controls, the type of
intervention was 56.7% scheduled and 43.3% urgent; the surgical approach
was 90% open and 10% closed; and the classification of the degree of surgical
wound contamination was 35% clean, 48.3% clean-contaminated, and 16.7%
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contaminated. The most frequent specialty was general surgery (88.3%), and
the digestive system was the most affected (65%). The most frequent shift for
cases was the morning shift at 36.7% (OR 2.316, 95% CI 1.018-5.269, p
0.043), and for controls, the afternoon shift at 53.3% (OR 0.375, 95% CI
0.183-0.771, p 0.007). Operating room Q1, with a frequency of 25% in cases
and 10% in controls, yielded an OR of 3.000 (95% CI 1.075-8.370, p 0.031),
which was statistically significant (Table 4).

Table 4. Bivariate analysis of the characteristics of the surgical procedure

Case Control OR Cl 95% p value
N % N %
Type of surgical intervention
Urgent 26 43.30% 26 43.30% 1 0.486 —2.059 1
Scheduled 34 56.70% 34 56.70%
Surgical time
Greater than 120 minutes 38 63.30% 23 38.30% 2.779 1.327-5.820 0.006
Less than 120 minutes 22 36.70% 37 61.70%
Shift that performed the surgery
Morning 22 36.70% 12 20.00% 2.316 1.018-5.269 0.043
Afternoon 21 35.00% 32 53.30% 0.375 0.183-0.771 0.007
Night shift a 6 10.00% ©0 0.00% 2111 1.740-2.562 0.012
Night shift b 4 B670% 5 8.30% 0786 0.200-3.081 0.729
Accumulated hours 7 11.70% 11 18.30% 0.588 0.211-1.638 0.306
Operating room
Q1 15 25% 6 10% 3 1.075-8.370 0.031
Q2 16 27% 14 23% 1195 0.522-2.734 0.673
Q3 9 15% 12 20% 0.706 0.273-1.825 0.471
Q4 2 3% 6 10% 0.31 0.060-1.604 0.143
Q5 11 18% 15 25% 0.8637 0.280-1.619 0.375
Qe 0 0% 1 2% 1.017 0.984 —1.051 0.315
Q8 3 5% 1 2% 3.105 0.314 - 30.734 0.309
U1 4 7% 5 8% 0.786 0.200-3.081 0.729
Specialty that performed the surgery

General surgery 53 88.30% 53 8B.30% 1 0.328 -3.049 1
Oncologic surgery 6 10.00% 6 10.00% 1 0.303 — 3.296 1
Plastic and reconstructive surgery 1 1.70% 1 1.70% 1 0.061 — 16.366 1

Classification by systems
Cardiorespiratory 2 3.30% 2 3.30% 1 0.136 —7.341 1
Digestive 38 65.00% 39 65.00% 1 0472 -2.117 1
Musculoskeletal 17 28.30% 17 28.30% 1 0.452-2.212 1
Integumentary 2 3.30% 2 3.30% 1 0.136 —7.341 1

Surgical wound classification

Clean 21 35.00% 21 35.00% 1 0472 -2.117 1
Clean-contaminated 29 48.30% 29 48.30% 1 0.489 —-2.046 1
Contaminated 10 16.70% 10 16.70% 1 0.383-2.612 1

Pre-surgical hospital stay
Greater than 24 hours 38 65.00% 26 43.30% 2.429 1.163-5.071 0.017
Less than 24 hours 21 35.00% 34 58.70%

Post-surgical hospital stay
Greater than 24 hours 41 68.30% 25 41.70% 3.021 1.430-6.382 0.003
Less than 24 hours 19 31.70% 35 58.30%

Use of invasive methods
Not used 35 58% 58 96.70%
Venous catheter Central venous catheter 14 23% 0 0.00% 2.304 1.854-2.864 0.001
Mechanical ventilation 12 20% 0 0.00% 225 1.822-2778 0.001
Foley catheter 19 32% 2 33.30% 13.44 2.966-60.890 0.001

Source: Data collection sheet obtained from the survey and instruments, analyzed with SPSS program
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Surgical time exceeding 120 minutes yielded an OR of 2.779 (95% CI 1.327—-
5.820, p 0.006), which was also statistically significant. The pre-surgical stay
yielded an OR 0f 2.429 (95% CI 1.163 - 5.071, p 0.017) and the post-surgical
stay an OR of 3.021 (95% CI 1.430 - 6.382, p 0.003), both with statistical
significance. (Table 4)

The use of invasive methods was found to have the following odds ratios:
central venous catheter use (OR) 2.304 (95% CI 1.854-2.864, p < 0.001),
mechanical ventilation (OR) 2.250 (95% CI 1.822-2.778, p < 0.001), and
Foley catheter use (OR) 13.439 (95% CI 2.966-60.890, p < 0.001), all of
which were statistically significant. (Table 4)

The frequencies of surgical site infections were classified as follows: 38.3%
superficial, 43.3% deep, and 18.3% organ/space (Table 5).

Table 5. Types of Surgical Site Infection

Type of infection Case Y% Control Y%
Superficial 23 38.30% 0 0
Deep 26 43.30% 0 0
Organ and space infection 11 18.30% 0 0

Source: Data collection sheet obtained from the survey and instruments, analyzed with SPSS program

Omission of the prevention package represents an OR 3.281 (95% CI 1.358 -
7.925, p 0.007), with statistical significance. Failure to maintain glucose levels
within the suggested ranges (OR 4.349, 95% CI 1.486 - 12.726, p 0.005) and
failure to maintain preoperative temperature within the suggested ranges (OR
2.570,95% CI 1.011 - 6.529, p 0.043) were also statistically significant. (Table
6).

DISCUSSION.

According to the data obtained in this study, a 5% difference was found
between sexes, with a frequency of 45% for males and 55% for females.

Analyzing the sociodemographic characteristics, for the age variable, the
mean was 54.2 years and the median was 52.5 years, consistent with Pefiuela
in Colombia (201), who found a significant difference in patients over 54 years
ofage (OR 5.37;p 0.014)16. Fernandez et al. in Cuba (2016) also corroborated
that adulthood is a decisive non-modifiable factor in postoperative
infections17.

For the education variable, having a high school diploma was found to be a
protective factor against the development of a surgical site infection (SSI).
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Table 6. Bivariate analysis of the application of the Safe Action Prevention Package

Variable Case Control OR Cl 95% p value
N % N %

Safe Actions Prevention Package
No evidence of application of the 5 safe actions 22 36.66% 9 15.00% 3.281 1.358-7.925 0.007

Evidence of application of the 5 safe actions 38 63.34% 51 85.00%

Hair removal
Hair removal that does not meet the suggested 8 13.33% 3 5.00% 2923 0.736-11.609 0.114
Hair removal, 20 to 30 minutes before surgery, with

L . 52 86.67% 57 95.00%
electric clippers or scissors

Antibiotic prophylaxis
Omission of pre-surgical antimicrobial prophylaxis 18 30.00% 11 18.30% 1.909 0.811-4.493 0.136

Timely and appropriate application of pre-surgical

S . . 42 70.00% 49 81.70%
antimicrobial prophylaxis

Glucose levels
Glucose levels outside the suggested range 17 28.33% 8 13.33% 4.349 1.486- 12.726 0.005

Blood glucose levels between 110 and 180 mg/dL

43 71.67% 52 86.67%
before, during, and in the first 24 hours post-surgery ° ’

Pre-surgical body temperature
Temperature outside the suggested range before
surgery

17 70.00% 8 85.00% 257 1.011-6.529 0.043

Temperature between 35.5and 37.9°Cbefore surgery 43 26.70% 52 13.30%

Post-surgical body temperature

Temperature outside the suggested range after

surgery Surgery

Temperature 35.5 and 37.9°C after surgery 54 830% 1 1.70%

6 90.00% 59 96.70% 6.556 0.764-56.219 0.051

Surgical wound classification

No evidence of surgical wound classification in
medical record

Evidence of surgical wound classification in
medical record

4 667% 3 5% 1.357 0.290-6.341 0.697

56 93.33% 57 95%

Source: Data collection sheet obtained from the survey and instruments, analyzed with SPSS software

For BMI, grade I obesity was the most frequent category for cases, and
overweight for controls. The odds ratio (OR) suggests obesity as a risk factor
and overweight as a protective factor. This agrees with the findings of
Hidalgo-Costilla et al. in Mexico in 2015, who established an OR of 2.234
(95% CI 1.563-3.194)<sup>18</sup>, and with those of Figuerola in Spain
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in 2016, who reported an association between surgical site infection (SSI) and
obesity (OR 1.2; CI 1.0-1.4; p < 0.05).%?

Although the results show that diabetes mellitus and systemic hypertension
did not show statistical significance as a predisposition to developing a
surgical site infection, there is evidence demonstrating this association, as in
the case of Garcia Diaz with 190 patients (OR 3.43; p 0.01)<sup>19</sup>.
Another study by Ramos et al. indicates a significant association between
diabetes and surgical site infection (OR 8.67; 95% CI 1.53-49.30; p 0.015).2°

Chronic Kidney Disease, by itself, does not appear to represent a risk factor
as such, but it could be associated with multiple complications that may

precede a surgical site infection.>>*

Although in this study cancer was not investigated as a risk factor per se, but
rather as a characteristic also present in the controls, Velasco et al. established
this parameter as a predictive risk factor for SSI among patients with cancer
(OR 3.76, 95% CI 1.76-8.03).%!

A healthcare-associated infection in a previous area represents a significant
risk for developing a surgical site infection, as the presence of a distant
infection has been shown to increase the SSI rate by 2.7 times.?*

Although the following characteristics were intentionally sought to be present
in the same proportion in both cases and controls, there is evidence that there
is a greater risk of developing a surgical site infection in urgent surgery than
in elective surgery (Peru 2019, OR 1.26; CI 1.89-3.45; p 0.021)25, in an open
approach than in a closed one (Colombia 2017, OR 3.62; CI 1.56-8.39; p 0.00,
Spain 2018 RR 0.10; C10.01-0.79, p < 0.05, United States 2010 OR 0.28; CI
0.25-0.31)26,27,28, if the wound classification is clean-contaminated (Brazil
2017 0OR 2.7; CI12.1-3.5; p 0.001)29. Consequently, it is not difficult to believe
that the service that presents the highest frequency of this condition is general
surgery, as well as that the system with the highest frequency after an
intervention resulting in an SSI is the digestive system, related to the fact that
most of its procedures have these characteristics.

A surgical time exceeding 120 minutes was associated with a risk factor for
surgical site infection (SSI), a finding confirmed in other studies. In 2017,
Cheng et al., through a systematic review of several studies, found a
statistically significant association, establishing that there is almost twice the
likelihood of developing this type of infection.

Regarding the surgical shift, the morning shift was the most frequent,
establishing it as a risk factor, along with the night shift. On the other hand,
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for the control group, the afternoon shift was the most frequent, and it was
found to be a protective factor. Operating room Q1 was identified as a risk
factor for the development of an SSI.

Hospital stays exceeding 24 hours, both before and after surgical procedures,
significantly increase the risk of surgical site infection (SSI). This finding was
confirmed by Rodrigues (Brazil, 2017), who established a statistical
relationship between a preoperative stay longer than 24 hours and SSI (OR
2.3; C12.0-2.8; p<0.001).%

The use of invasive procedures has been shown to be a risk factor that can
significantly increase the likelihood of developing a surgical site infection.
This may be due to the invasive procedure itself creating an entry point for
microorganisms, thus promoting infection, or to the susceptibility and
comorbidities of patients requiring this type of management. However, there
is no precedent confirming or ruling out the influence of invasive procedures
on the development of SSIs, leaving an opportunity for further investigation.

Safe practice bundles for the prevention of surgical site infections (SSIs)
comprise a series of tasks to be implemented by healthcare personnel. A
substantial body of scientific evidence supports the significant reduction in the
risk of developing SSIs.!?3+3672 This study was no exception, as the
characteristics attributed to healthcare showed statistical significance,

including the analysis of the use of safe practice bundles.

Antibiotic prophylaxis did not demonstrate statistical significance; however,
evidence from Gallagher et al. in a 2018 systematic review indicates that
antibiotic prophylaxis likely reduces the incidence of SSIs (RR 0.67, CI1 0.53—
0.85).3° Despite this, other research studies disagree, such as that of Del Moral,
who concludes that adequate antibiotic prophylaxis did not influence surgical
site infection (RR 1.15; CI 0.31-2.99; p > 0.05)3".

Monitoring glucose levels between 110 and 180 mg/dL is the first safe step in
the surgical site infection (SSI) prevention package. High stress levels, such
as those experienced during surgery, combined with glucose levels below 110
mg/dL or above 180 mg/dL, cause abnormalities in monocyte and
polymorphonuclear neutrophil function, decreased intracellular bactericidal
activity, and glycosylation of immunoglobulins,> which favor the
development of infection. The results obtained are consistent with this, as in
the HGZ 14 CUQ hospital, uncontrolled blood glucose was associated with a
4.3 times greater risk of developing an SSI.
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Monitoring body temperature is part of the safe measures for preventing
infections7,23, so it is expected that a temperature outside the suggested range
(35.5 t0 37.9°C) increases the risk of developing a surgical site infection (SSI)
by 2.5 times.

While surgical wound classification is a parameter that helps determine the
most appropriate therapeutic approach for the patient, as it can indicate the
likelihood of complications, the lack of classification evidence in the medical
record does not represent a statistically significant risk.

The microorganisms most frequently found in the cultures were primarily
Escherichia coli, followed by Klebsiella pneumoniae, Pseudomonas
aeruginosa, and Enterococcus faecalis. This coincides with the findings
reported nationally by the DGE on the RHOVEG6 platform. When studying the
characteristics of patients with confirmed surgical site infections (SSIs), a
majority had a secondary education or lower, and a significant number had a
history of smoking.

Continuing with the analysis of past medical history, a significant portion of
the sample presented comorbidities, such as obesity, diabetes mellitus, and
systemic hypertension, and the poor control of these conditions was
noteworthy.

Regarding the characteristics of the surgical procedure itself, elective
surgeries were more frequent, as were open surgeries, with the majority of
surgical wounds classified as clean-contaminated. However, the most relevant
finding in this study was the application and adherence to safety protocols,
which depend on the competence of the healthcare personnel. Therefore, there
is an opportunity to implement these measures, which greatly contribute to the
positive outcomes for patients. Although there are situations both before and
during the surgical procedure that can be difficult to control, this study
demonstrates that those controllable and applicable by healthcare personnel
can be of greater importance. Therefore, it is crucial to continue training all
medical staff on the importance of implementing these measures, showing
them the impact on patient outcomes, the use of supplies, and hospital space,
both when using them and when not.
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