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ABSTRACT

Objective: this study aimed to evaluate measures of surveillance and prevention of surgical site
infections in a philanthropic institution in the interior of Minas Gerais.

Method: quasi-experimental study with pre-intervention, intervention and post-intervention period.
We used Pearson’s Chi-Square test when the expected value was >5 and Fisher's exact test for the
expected value <5. The Bonferroni correction was applied for multicple comparisons (p<0.01).
Results: the trichotomy was performed with a slide for removal by 66% of protessionals. The patient's
temperature was significant (p=0.03) when associated with the professional category. 84% of the
surgeons did antimicrobial prophylaxis prior to surgical incision. In the post-intervention phase,
there was a reduction of 8£6% of the professionals who prepared the skin before the surgical
incision.

Conclusion: the present study generated quality indicators for the surgical center and, in the absence
of follow-up protocols, underestimated adverse events resulting from surgery.
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Adherence; Public Health Surveillance.
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INFECCAO DO SITIO CIRURGICO: MEDIDAS DE VIGILANCIA E
PREVENCAO DE RISCO SAO INSTITUCIONALMENTE APLICADAS?

RESUMO

Objetivo: o objetivo deste estudo foi avaliar as medidas de vigilancia e prevencao de infec¢cées
de feridas cirdrgicas em um hospital filantrépico no interior de Minas Gerais.

Método: estudo quase-experimental realizado nas fases pré-intervencdo, intervencéo e pos-
intervencao. O teste qui-quadrado de Pearson foi utilizado quando o valor esperado era >5 e
o teste exato de Fisher para o valore previsto <5. A correcdo de Bonferroni foi aplicada para
multiplas comparagées (p<0,01).

Resultados: a tricotomia com ladmina para remocgéo foi realizada por 66% dos profissionais. A
temperatura do paciente foi significativa (p=0,03) quando associada a categoria profissional.
84% dos cirurgioes realizaram profilaxia antimicrobiana antes da incisdo cirdrgica. Na fase
pds-intervencao, houve reducao de 84,6% dos profissionais que preparavam a pele antes da
incisdo cirurgica.

Conclusao: o estudo gerou indicadores de qualidade para o centro cirdrgico e, na auséncia
de protocolos de acompanhamento, subestimou eventos adversos provenientes da cirurgia.

DESCRITORES: Centros Cirdrgicos; Infeccao da Ferida Cirdrgica; Antibioticoprofilaxia;
Fidelidade a Diretrizes; Vigilancia em Saude Pudblica.

INFECCION DEL SITIO QUIRURGICO: SON LA VIGILANCIA Y
LA PRENVENCION DE RIEGOS MEDIDAS INSTITUCIONALES
APLICADAS?

RESUMEN

Objetivo: el objetivo del estudio fue evaluar las medidas de vigilancia y prevencién de
infecciones de heridas quirdrgicas en un hospital filantrépico del interior de Minas Gerais.
Método: estudio cuasi experimental que se realizé en las fases pre intervencion, intervencion
y pos intervencion. Se utilizé la prueba chi cuadrada de Pearson cuando el valor ideal era >5
y el test exacto de Fisher para valor previsto <5. La correcciéon de Bonferroni se aplicé para
multiples comparaciones (p<0,01).

Resultados: la tricotomia con ldmina para remocion se realizé por 66% de los profesionales. La
temperatura del paciente fue significativa (p=0,03) cuando asociada a la categoria profesional.
De los cirujanos,84% realizaron profilaxia antimicrobiana antes de la incisién quirdrgica. En la
fase tras intervencion, hubo reduccién de 84,6% de los profesionales que preparaban la piel
antes de la incisién quirdrgica.

Conclusioén: el estudio generd indicadores de cualidad para el centro quirdrgico y, en su
Iausencia de protocolos de acompanamiento, subestimé eventos adversos provenientes de
a cirugia.

DESCRIPTORES: Centros Quirdrgicos; Infeccién de la Herida Quirdrgica; Profilaxis Antibidtica;
Adhesion a Directriz; Vigilancia en Salud Publica.
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The surgical center is a complex sector and it performs anesthetic procedures with
a high degree of invasion, which is one of the main determinants for the occurrence of
Infections Related to Health Care (IRHC), mainly Surgical Site Infections (SSI)"2. In the
United States and Europe, SSI are second in the ranking of health-related infections, the
mortality rate is approximately 0.4% to 0.8%, and 5% to 10% in more complex surgeries®*.

In Brazil, SSI was considered a major risk factor associated with patient safety and
has an incidence of 14% to 16% of infections identified in patients admitted to health care
facilities®.

There is still no well-established consensus between pre, intra and post operative
control measures for SSI prevention, but multimodal preventive intervention programs
based on international anor)national guidelines have been established as the Guidelines of
the Center for Disease Control and Prevention (CDC, 2017), of the National Institute for
Health and Care Excellence (NICE, 2017) and the World Health Organization (WHO, 2016)
@67 These guidelines aim to reduce SSI rates, underreporting and establish safe surgical
protocols in surgical centers according to the reality profile of each country.

Several studies have evaluated these guidelines for SSI prevention adapted for each
specific type of surgery, problems and possible interventions!"#?. These studies showed the
chances of occurring these incidents in surgical centers such as adverse events associated
wfith SSI, and the interest of health institutions in adopting specific guidelines to each type
of surgery.

However, there is a gap in the applicability of all recommendations that still require
studies and are not well established as to the increase of the Fraction of Inspired Oxygen
(FIO2) through face mask during the perioperative period”. Or the application of antiseptics
immediately before closing the surgical incision”). Such practices in the prevention of SSI
still require the validity of scientific studies to obtain results of impact on the SSI evaluation
criteria. In this sense, the multiprofessional team of the surgical center may not understand
how to verify the evaluation indicators and the precise surveillance criteria for SSI control.

Inthiscontext, thisstudyhadthefollowingresearch question: Doesthe multiprofessional
team of the surgical center of the present study know and apply the current national and
international measures for SSI prevention in their daily service practice? The aim of this
study was to evaluate measures of surveillance and prevention ofsurgical site infections in
a philanthropic institution in the interior of Minas Gerais.

A quasi-experimental study performed in a surgical center of a philanthropic hospital
in the interior of Minas Gerais from December 2017 to July 2018.

The population of this study included physicians, residents, nurses and nursing
technicians of both sexes, independent of the age group and the time they have worked in
the sector, responsible for the technical or clinical conduction of the surgeries. The sample
was based on the representative sample of the multi-professional team from the surgical
center, considering a level of significance of 95% and a design error of 5%, adopting a 50%
study rate. The total final calculation was 39 participants.

We excluded from this studﬁ, professionals who were on medical leave, maternity
leave, holidays or days off during the research and those not found after the third attempt
to contact them.

The dependent variable was called “risk prevention of SSI”, which included the
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following outcomes: preoperative bathing; decolonization with mupirocin ointment with or
without%ody wash with chlorhexidine gluconate for prevention ot Staphylococcus aureus
infection in nasal carriers; preoperative antibiotic prophylaxis; hair removal; preparation of
the surgical site; hand preparation for surgery; perioperative oxygenation and normothermia.

The independent variables were as follows: a) demographic: professional category,
age and time of performance. b) Knowledge about evidence-based practices for SSI
prevention.

To include these variables in the database, the collection occurred in three distinct
phases:

Phase 1: Pre-intervention:

Moment 1: consisted of interviews with the multi professional team. The proposed

research instrument was developed according to evidence-based practices for prevention
of SS|%67),

The main researcher conducted the face to face interview, considering the time and
availability of the professional, in a separate place from the other professionals of the team.
The average interview time was 15 minutes. The interviews were recorded and transcribed.

Moment 2: Direct observation of the multi professional team during the care work, in
which we used a data collection instrument elaborated by the researchers of this study. In
the Informed Consent Term the professionals were informed that they would be observed
in their daily practice.

Undergraduate students in nursing, properly trained carried out the observation, in
a way that the professionals did not associate the reason for the presence of the observer
with the accomplishment of this study, to soften the Hawthorne effect. In the observation
sessions all professionals who were included in the current study were observed in the
morning and night shifts, from Monday to Friday, with an average duration of three hours for
each physician and resident professional and 1 hour for each nurse and nursing technician.

Phase 2: Intervention period: it was an educational intervention with the multi
professional team. We carried out a dynamic ludic intervention through educational games
based on interactive and ludic dynamics based on the theoretical and practical knowledge
of the team about SSI prevention measures.

This intervention goal was to apply an active participatory methodology to understand
what the professionals knew, what would be new for them and how they could apply the
current SSI prevention measures in the sector.

Phase 3: Post intervention period: evaluation of the impact of the strategies
implemented in phase 2 of the study on adherence to the measures to prevent surgical site
infection.

Thus, thirty days after the intervention, we performed the direct observation of the
all professionals again, using the same time of observation for each professional, method
and observation instrument of phase 1.

Data analysis was tabulated and processed in the statistical program Statistical
Package for Social Science (SPSS) version 21.0. We presented the Mean + Deviations for
parametric quantitative variables and median and quartiles for nonparametric variables. We
used Pearson’s Chi-Square test when the expected value was >5 and Fisher’s exact test for
the expected value <5. The Mann-Whitney test analyzed the non-parametric quantitative
variables. The significance level was of 5%. Considering the Bonferroni correction, significant
differences were only with p< 0.01. The Mc Nemar test was used to compare the pre and
post-intervention period.
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The present study was approved with opinion number 2,485,475 by the Research
Ethics Committee of the Federal University of the Jequitinhonha and Mucuri Valleys.

RESULTS

The average age was 36 years old, with Q1;Q3 = 30;46 years old. The median age
was not significant (p>0.05) in any of the groups of variables. The average professional
performance and time in the surgical center performance was 9.5 + 6.0 and 8.0 = 6.0
respectively.

Table 1 shows the distribution of the professional category versus the variables related
to the prevention of SSI of phase 1.

Table 1 — Distribution of the professional category versus the variables related to the prevention of surgical
site infection in the pre-intervention phase. Diamantina. MG, Brazil, 2018 (continues)

Variables Professional Category P-value
Nurse Nursing Surgeon Resident
(n=2) Technician (n=19) (n=3)
n % (n=15) n% n % n%
Trichotomy
Blade for removal 2(100) 1(7) 2(11) 0 0.56
Electric trichotomizer 0 14(93) 17(89) 3(100)
Professional doing trichotomy
Nursing Technician 2(100) 15(100) 10(53) 0 0.001*
Surgeon 0 0 5(26) 0
Resident 0 0 4(21) 3(100)
Antimicrobial prophylaxis 0.453
Before the incision 2(100) 11(73) 16(84) 3(100)
After the incision 0 3(20) 1(5) 0
No prophylactic use 0 1(7) 2(11) 0 0.153
Nasal ointment for Staphylococcus aureus
Yes 0 0 1(6) 1(33) 0.234
No 2(100) 7(47) 1(26) 2(67)
Not known 0 8(53) 13(68) 0
Skin Preparation 0.308
Chlorhexidine gluconate + alcoholic 2(100) 14(93) 18(63) 2(67)
Alcoholic chlorhexidine gluconate 0 1(7) 1(7) 1(33)
lodopovidone aqueous 0 0 0 0
lodopovidone alcoholic 0 0 0 0
Aqueous chlorhexidine gluconate 0 0 0 0
Moment of skin preparation 0.178
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Before paramentation 0 9(60) 13(68) 3(100)
After paramentation 2(100) 6(40) 6(32) 0
Who prepared the skin 0.79
Surgeon 0 1(7) 7(37) 2(67)
Nursing technician 2(100) 14(93) 12(63) 1(33)
Fraction of Oxygen when general anesthesia
98/100 0 4(27) 3(16) 0 0.746
95/100 1(50) 3(20) 6(32) 2(67)
90/100 1(50) 2(13) 5(26) 0
Not known 0 6(40) 5(26) 1(33)
Patient temperature during surgery 0.001*
35-36 0 1(7) 6(32) 0
36,1-37,5 1(50) 2(13) 7(37) 2(67)
Not known 1(50) 12(80) 6(31) 1(33)
Hand preparation 0.334
Brushing with iodopovidone and water 0 0 0 0
Brushing with chlorhexidine and water 2(100) 12(80) 14(74) 3(100)
Brushing with antiseptic and alcohol 70% 0 3(20) 3(16) 0
before insertion of a sterile glove
Antiseptic and non-brushing water 0
Common liquid soap and alcohol 70% 2(10)
Time of surgical preparation of the hands 0.124
1 to 2 minutes 0 0 1(5) 0
2 to 4 minutes 1(50) 1(7) 4(21) 0
3 to 5 minutes 1(50) 14(93) 13(68) 3(100)
Above 5 minutes 0 0 1(5) 0
Pre-operative bath 0.291
Yes 0 8(53) 8(42) 3(100)
No 2(100) 3(20) 5(26) 0
Not known 0 4(27) 6(32) 0

* Fisher exact test considering the Bonferroni correction

Table 2 shows the distribution of the number of global post-intervention observation
opportunities of the multiprofessional team in relation to the measures of SSI prevention.
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Table 2 — Distribution of the number of opportunities for observations after intervention of the multi
professional team of the surgical center. Diamantina, MG, Brazil, 2018

Variables Global opportunities
for observations
n (%)
Trichotomy n=62
Blade for removal 41(66)
Eletric tricomizer 21(34)
Professional doing trichotomy n=52
Nursing Technician 15(29)
Surgeon 16(31)
Resident 21(40)
Preparation of the patient’s skin n=101
lodopovidone 0(0)
Alcoholic chlorhexidine gluconate 24(24)
lodopovidone aqueous 0(0)
Aqueous chlorhexidine gluconate 1(1)
Chlorhexidine glucuronate + alcoholic 68(67)
Not performed 8(8)
Moment of skin preparation n=101
Before paramentation 89(88)
After paramentation 12(12)
Who performs the preparation of the skin n =63
Surgeon 16(25)
Instrumentalist 19(30)
Circulating nurses 21(33)
Resident 7(12)
Hands preparation for surgery n=118
Brushing with iodopovidone and water 0(0)
Brushing with chlorhexidine gluconate and water 105(89)
Brushing with antiseptic and application of 70% alcohol before sterile glove 10(8.5)
Antiseptic and non-brushing water 3(2.5)
Common liquid soap and alcohol 70% 8(6.9)
Not performed 8(6.9)
Time of surgical preparation of hands n=129
1 to 2 minutes 5(3.8)
2 to 4 minutes 69(53.4)
3 to 5 minutes 22(17)
More than 5 minutes 33(25.8)
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Table 3 presents the direct observations obtained in Phase 1 to the direct observations
in Phase 3.

Table 3 - Distribution of surgical site infection prevention variables when comparing pre and post intervention
periods. Diamantina, MG, Brazil, 2018

Variables Pre- Post- P value*
intervention intervention
n°/o n%

Counting materials before and after surgery

Yes 34 (87) 0 T
No 5(13) 39 (100)
Preparation of the skin before closing the surgical incision 0.105
Yes 13(33) 2(5)
No 26(67) 37(95)
Use of hand adornments 0.566
Yes 14(42.6) 13(33)
No 24(57.4) 26(67)
Team with apron / gown t
Yes 39(100) 25(64)
No 0 14(36)
Checking equipment problems before surgery 0.132
Yes 33(85) 28(72)
No 4(15) 11(28)
Checking the validity of the materials before surgery
Yes 37(95) 9(23) 0.587
No 2(5) 30(77)

*Mc Nemar test, T not possible statistical analysis

DISCUSSION

The]f)resent study verified that the trichotomy was performed with a slide for removal
by 66% ot the professionals observed (Table 2). On the other hand, 93% of the nursing
technicians and 89% of the surgeons used the electric trichotomizer to remove hair (Table
1).

National and international guidelines recommend trichotomy only when it interferes
directly with the surgical site®®”). In addition, it should be performed with electric
trichotomizer, in the smallest possible area immediately before the surgical procedure®?.
Although a strongly recommended practice”, a randomized clinical trial found that there
were no differences in the reduction of SSI rates comparing patients who had hair removed
with an electric trichotomizer with those whose hair was not removed before surgery!?.

Nevertheless, a prospective cohort study on the incidence of SSl in knee arthroplasty
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identified hair removal before surgery as a risk factor for the increased incidence of SSI
(OR: 3.09, 95% CI: 2.90-30.26)"". Moreover, despite the use of the electric trichotomizer,
the risk of infection still remained high when compared to those who did not have the hair
removed".

Regarding the prophylactic use of antibiotics, NICE guidelines® recommend the use
of antibiotic only in cases of clean procedures involving the use of prosthesis or implants
and potentially contaminated and contaminated surgeries and disapprove prophylaxis for
less complex surgeries and without the use of prostheses®.

Different from this recommendation, a Brazilian descriptive study showed that in
the daily practice of the surgical center the majority (76.6%) of the surgeries that used
antimicrobial prophylaxis were clean and with minor risk of adverse events‘?. Although
there is controversy over the use of antimicrobial prophylaxis for clean surgeries, it is
well accepted for open heart surgeries, joint replacements, vascular prostheses and
craniotomies®#12),

In the current study, 11% of surgeons who did not use antimicrobial prophylaxis
were professionals who carried out clean surgeries, such as cardiologists who performed
myocardial revascularization, plastic surgery and neurosurgeons.

To avoid, however, prolonged use of antibiotics, CDC"” and WHO®, agree that, for
clean and contaminated procedures, there is no indication for additional antimicrobial
prophylaxis after the incision closure, even in the presence of drain®”.

Regarding the application of nasal ointment to patients with Staphylococcus aureus,
68% of the surgeons were not aware of this recommendation. Such recommendation is not
advised by NICE guideline'®, as there is no reliable scientific evidence that its applicability
contributes to the reduction of SSI. Besides, its routine application may lead to an increase
in microbial resistance and future dissemination in the surgical center®'. However, WHO®
recommends that patients who undergo cardiac or orthopedic surgery and who present
nasal colonization with Staphylococcus aureus should receive perinatal perioperative
applications of 2% mupirocin ointment®.

Although the application of 2% mupirocin in a short time can reduce the risk of SSI, it
is still a gap in scientific knowledge whether such a preventive measure contributes to the
non-acquisition of new colonization®?,

There was no significant association (p=0.308) between the preparation of the
Eatient's skin and the professional category. Skin antiseEsis, however, should be performed
y the surgeon after surgical paramentation and not by another professional who is not
following the maximum sterile protective barrier (Table 2). Such procedure performed by
another professional may increase the risk of the surgical site contamination.

In addition, in the study institution they used degerming chlorhexidine glucoronate
for skin antisepsis, followed by the alcoholic to prepare the skin of the patient. WHO
recommends the use of chlorhexidine gluconate based alcoholic antiseptic solutions for the
preparation of the surgical site®. In contrast, CDC recommends the use of alcoholic antiseptic
solutions without specifying a type of antiseptic”. A study compared the incidence of SSlin
two groups of preoperative patients undergoing hepatobiliary-pancreatic treatment after
the use of chlorhexidine or iodopovidone prior to surgical incision®. The study revealed
that th%e were no significant differences (p> 0.05) in the SSI rates when comparing the two
groups®.

Regarding the preparation of the hands, most of the professionals brushed them with
chlorhexidine and water to degerm their hands (Table 1 and 2). According to NICE®, the
surgical team should wash their hands before the first surgery using an aqueous antiseptic
solution with a single-use brush to ensure that the hands and nails are visibly clean®. In
subsequent surgeries, hands may be sanitized with alcoholic solutions containing residual
chlorhexidine before wearing sterile gloves if the water quality is not safe.
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A randomized experimental study compared three different antimicrobial agents for
hand degerming!™. They found that degermation performed with brushing, water and
4% chlorhexidine or hand rubbing without water in alcoholic solution with chlorhexidine
gluconate, further reduced the microbial load of the hands when compared to brushing
with water containing 10% Polyvinyl Pyrrolidone lodine™®. The traditional practice with
the use of brushes and water could be rethought since only the friction of the hands with
alcoholic solution with residual effect, reduced the microbial load of the hands more when
compared to brushing with Polyvinylpyrrolidone 10% iodine®. CDC and WHO corroborate
this discussion since the preparation of the hands by rubbing them with antiseptic is
recommended by health agencies*”.

Regarding the variable normothermia, 80% of nursing technicians and 30% of
surgeons did not know the patient’s temperature during surgery, and they had not the
routine to control this parameter (Table 1). We also found such reality in a survey-type
study conducted in Massachusetts by nurses who, despite a low rate, 2.6% of the nurses
interviewed said that monitoring the patient’s temperature was not part of the routine of
their sector!™.

We observed that in the sector, they used blankets of ordinary tissue to keep the
patient warm, however, air conditioner was maintained between 16°C and 20°C in the
surgery rooms, which could contribute to instability of body temperature.

CDC and NICE guidelines stress the maintenance of body temperature as a strong
recommendation; however, they do not specify which methods could be used for optimal
temperature maintenance®”. Researches, in contrast, suggests that the least effective
method to keep patients warm up would be heating blankets and that forced air and
intravenous fluid heating devices would be the most effective® 415,

Regarding the preoperative bath, technicians and surgeons were not sure how the
routine of this practice worked.

CDC and WHO guidelines, however, recommend a preoperative bath with
antimicrobial or non-antiseptic soap or at least an antiseptic agent the night before
surgery“”). The guidelines, however, do not clarify either the number of baths required
or the break time before rinsing. These recommendations should be transmitted by the
surgeon prior to surgery!'®,

Regarding intraoperative oxygenation for SSI reduction, there are no scientific studies
that show the critical point of fraction of oxygen. Although CDC and NICE do not establish
an optimal level of FIO2, it is recommended to increase oxygenation in the immediate
intraoperative and postoperative period in patients with normal physiologic lung function
undergoing general anesthesia®”.

Alternatively, WHO recommends that adult patients undergoing general anesthesia
with endotracheal intubation for surgical procedures should receive 80% of intraoperative
FIO2 and, if possible, during immediate postoperative for 2 to 6 hours®.

There are, however, some critical questions that CDC and WHO did not consider in
their guidelines as: a) what is the normal physiological level of oxygenation of the tissues
and organs of interest? Is it associated with the type of surgery? In t{we operative procedure,
what V\{%L”d be the increase in FIO2, when enough oxygen already exists for the surgical
tissue?17).

High FIO2 should be used in patients who need it, that is, in those in which the lowest
supply of oxygen cannot maintain oxygenation within safety margins!’”). In the operating
room, the guigelines recommend directing oxygenation to a peripheral Oxygen Saturation
(SpO2) = 92%, However, surgical patients generally receive FIO2 between 0.4 and 0.8,
resulting in saturation values > 96% in almost all cases!"”.

Based on this report, we can conclude that most surgical patients already receive
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"high” FIO2, possibly resulting in supra-physiologic oxygenation”. Another point to
consider is that atelectasis can trigger more easily during anesthesia and in the postoperative
when breathing a high level of oxygen fraction. In addition, microscopically, the increase in
arterial oxygen saturation may increase morbidity and mortality in patients with hyperoxia®”.
Therefore, monitoring FIO2 in patients submitted to general anesthesia still requires more
reliable and specific scientific studies to validate the recommendation.

In order to avoid complications to patients, it is recommended to check the materials
before the surgical incision and before the patient leaves the operating room®™. In none of
these stages the procedure performed was verbalized, they did not check and count the
materials used, and did not discuss postoperative plans (Table 3).

Another point to note is that 100% of the professionals answered that they should
wear an apron or gown in the operating rooms, however, 26% of the professionals entered
the operating room, with the presence of the patient, without using an apron or gown.

The variable about whether the professional checks problems with the equipment at
the beginning of surgery pointed out that problems with some instrument prior to surgery
could influence the potential risk to SSI. As for example there were some rusty, broken
instruments or the box of instrumentation wet before the surgery.

In addition, during the observation period, there were problems in the cautery pen
and anesthesia equipment, specifically in the respiratory circuit.

In this study we could observe that, in the postoperative phase, there was a reduction
of 84.6% in the rate of professionals who prepared the skin before the surgical incision.
There is no proven scientific evidence that reapplication of antiseptic agents on the skin
immediately before closing the surgical incision reduces the incidence of SSI. Thus, after
intervention and knowing the guidelines, many surgeons opted to avoid this practice.

The present study presented limitations associated with the non-epidemiological
follow-up of the prevalence or incidence of SSl in the institution studied. In addition, the
reduced population number interfered in the analysis of assertion of the analytical results of
this study. The results, nevertheless, allowed to evaluate the local reality and to emphasize
the importance of active surveillance in the prevention of SSI, implementation of protocols
and daily checklists of safe surgery.

CONCLUSION

We verified the need for a systematic monitoring of SSI prevention measures, since
in the daily practice of the multiprofessional team, it did not occurred as established by
national and international guidelines.

Despite evidence-based interventions prevent risks currently; there is no consensus
on certain SSI prevention practices. Isolated practices of prevention are not enough to
generate a positive image in reducing the overall risk of infection. The results of this studly,
however, generated sufficient quality indicators for the medical surgical team to change
their behavior in relation to infection control measures, implanting a checklist of safe
surgeries in the institution.

Future studies could implement checklist measures associated with experimental
research on the rate of microorganisms in patients undergoing surgery.
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