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Abstract
Objective: To design and validate a surgical checklist to improve patient safety and prevent surgical site 
infection.
Methods: This quantitative study was carried out to validate an instrument created and used for surgical safety. 
Seven experts validated the instrument. For agreement among experts, was used Kendall’s concordance 
coefficient; if their opinions differed significantly, the Cochran’s test was adopted. An instrument is validated 
when concordance among experts is achieved and its clarity is significant.
Results: In the first assessment of the instrument, Kendall’s concordance coefficients were 0.230 in terms of 
pertinence and 0.390 for clarity. These results cauded a reformulation in the checklist. After reformulation, an 
absolute concordance was achieved for pertinence and no significant difference was seen in terms of clarity. 
After instrument validation, was created an information system to input data collected.
Conclusion: The instrument was validated. It can help improve patient safety and prevent surgical site infection.

Resumo
Objetivo: Construir e validar checklist cirúrgico para segurança do paciente e prevenção de infecção de sítio 
cirúrgico.
Métodos: Pesquisa quantitativa realizada para validar instrumento criado e utilizado em cirurgia segura. 
O instrumento foi validado por sete peritos. Para concordância entre os juízes utilizou-se o coeficiente de 
concordância de Kendall e para verificar se a opinião dos juízes diferiu significativamente, o teste de Cochran. 
O instrumento é validado se houver concordância entre os juízes e a clareza for significante.
Resultados: Na primeira avaliação do instrumento, obteve-se Kendall de 0,230 para pertinência e 0,390 para 
clareza, o que implicou em reformulação do checklist. Após a reformulação, obteve-se concordância absoluta 
para pertinência e não houve diferença significativa para clareza. Com o instrumento validado, foi criado um 
sistema informatizado para inserção dos dados coletados.
Conclusão: O instrumento criado foi validado e pode auxiliar na segurança do paciente e prevenção de 
infecção de sítio cirúrgico.
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Introduction

Risks for patients are a reality in surgical care, and 
health teams have the responsibility to propose 
strategies and establish barriers to guarantee patient 
safety.

The program implemented by the World Health 
Organization (WHO) in 2008, “Safe Surgery Saves 
Lives,” presents a global challenge to increase quali-
ty of surgical care standards in health service world-
wide. This program is focused on fundamentals and 
surgical safety practices and emphasizes the need to 
invest in quality improvement and guarantee safety 
in surgical interventions, while progressively saving 
more lives and causing less harm to patients.(1)

This challenge describes four areas of action: 
prevention of surgical site infection (SSI), general 
anesthesia, safety surgical teams, and indicators of 
surgical care.(1)

In a strategy to consolidate surgical safety, 
the WHO proposes that surgical teams follow 
ten basic and essential objectives when perform-
ing any surgical procedure. It also establishes the 
following as the program main objective:  a set 
of demographic statistics for surgery that incor-
porate structural measures and results that track 
process effort, such as use of a safety checklist in 
the operating room.(1)

The surgical safety checklist is considered a key 
element for reducing adverse events(1-6) and aims to 
guarantee that surgical teams consistently follow 
critical safety measures to increase surgical proce-
dure safety, reinforce accepted safety practices and 
promote better communication and work among 
the surgical team. However, the list proposed by the 
WHO is only a basic one. For this reason, adap-
tations and changes in this instrument are highly 
encouraged and recommended.(1-3)

Healthcare-associated infections are those ac-
quired on or after the third day  of hospital admis-
sion at healthcare institutions.(7)  SSI is the most 
frequent complication in patient who have under-
gone surgery.(8) It contributes to about 31% of all 
healthcare-associated infections(9)  and to about 
37% of infections in surgical patients acquired in 
the hospital.(1,10)

In Brazil, SSI is  ranked third among all health-
care services–associated infection. It makes up 14% 
to 16% of infections seen in hospitalized patients. 
A national study by Brazilian National Health Min-
istry in 1999 identified an SSI rate of 11% among 
the total surgical procedures analyzed.(10)

Considering the important role of surgical pro-
cedures, the WHO established a goal to reduce SSI 
rates by 25% by 2020; this reduction will signifi-
cantly decrease morbidity and mortality.(1)

SSI is one of most feared complication from 
surgical procedure because it is a severe episode that 
involves high costs and is associated with morbidity 
and mortality.(1,10)  Infected patients have twice the 
risk for death or admission to the intensive care unit 
and a five times greater chance of readmission after 
discharge.(9-13)

From professional experience at a surgical center, 
was identified the need to evaluate areas in which 
to act using ten objectives proposed by the WHO 
program. The relationship of existing risk between 
surgical procedure and SSI occurrence, which refers 
to the sixth objective of the program (“Team will use 
in a systematic manner known methods to reduce risk 
of surgical site infection”) was highlighted and rec-
ommendations to be developed by surgical teams 
and health institutions.(1) Therefore, the strategy 
to establish barriers and promote improvement in 
surgical care included a checklist, proposed by the 
WHO, consisting of steps to verify safety in pre-
vention of SSIs during care in the surgical environ-
ment. This study aimed to design and validate an 
instrument to verify surgical safety to increase pa-
tient safety and prevent SSIs.

Methods

This quantitative study sought to validate a surgical 
safety checklist designed to improve patient safety 
and prevent surgical site infection. The instrument 
was based on the checklist created by the WHO in 
2009 (presented in Appendix 1), scientific literature 
published on the subject and the professional expe-
rience of researchers who work at health institution 
which is consolidation process of the implementing 
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a patient safety protocol. After the instrument was 
designed, its content was evaluated and then vali-
dated by experts.

Elaboration of the instrument
The validation of the instrument was soughted in 
order to optimize its use in the institution where 
this study was carried out; the WHO has proposed 
that health units develop lists that address the prac-
tice needs. 

The model proposed by the WHO entails three 
points during surgery within the operating room: 
identification, confirmation and recording. The 
purpose of this list verification is to collect data 
before anesthesia infusion, before surgical incision 
and before the patient leaves the operating room 
(Appendix 1).

In the instrument in our study, patient identi-
fication  was collected in the first line of the instru-
ment. Next, were established five points at which 
surgical context was to be investigated: admission 
at the surgical center, before anesthesia infusion, 
before surgical incision, before patient leaves the 
operating room and before post-anesthesia recov-
ery. This objective sought to check not only that 
the right procedure was being performed but also 
to verify the right surgical location and right pa-
tient, as noted in the WHO list. Was also aimed to 
emphasize prevention of SSI, which is an avoidable 
complication.

The first version of the instrument consisted 
of 48 items divided into six sections. Each section 
was designed to verify safety items related to care 
delivery according to the specificity of the period 
that the patient was experiencing. The top line was 
completed when the patient entered the surgical 
preparation room (where admission to surgical 
center takes place) and collected data to identify 
and characterize the patient, the surgery and the 
surgical team.

Data collected upon admission to surgical cen-
ter included conditions for which the patient was 
admitted, his/her preparation for the procedure, 
patient knowledge about the surgery, marking of 
the surgical site (if necessary), verification of safety 
items (such as patient ID wristbands), printed labels 

with patient information to be placed on samples or 
exams performed during the surgery, and presence 
of invasive devices.

After these checks, the infection prevention pro-
cess was initiated. The adequacy of the process and 
structure required for surgical procedure based on 
established guidelines(1)  was verified. In addition, 
were checked preoperative bathing, hair removal 
and patient’s temperature.

Anesthesia and distribution of the surgical 
field occur when the patient enters in the operat-
ing room. One the reasons is to check information 
obtained in the preparatory room about identifica-
tion and adequacy of organizing the room for the 
procedure proposed for the patient. At this time, 
data to guarantee a safety surgery are sought, such 
as equipment functioning, measures to prevent iat-
rogenesis associated with electrosurgery, surgical 
position, and monitoring of the sterilization pro-
cess and the patient’s metabolic condition. The in-
fection-prevention process included measuring the 
patient’s glycaemia and indicators of sterilization of 
materials.

The period before surgical incision occurs 
before the team begins the surgery. At this stage 
specific data are collected about the health team 
working on the procedure and the use of pro-
phylactic antibiotic administration, when neces-
sary, is checked.

The period before the patient leave the operat-
ing room occurs after the surgery. The goal during 
this period is to verify possible intercurrences 
during the surgery and specific safety items, such 
as counting compresses and needles and check-
ing the number of instruments. the next check 
was the placement of labels to identify patient’s 
samples and exams. The last check occurs before 
the patient leaves the surgical center, the point 
at which care for patients in the surgical center 
ends. This checking can occur within the oper-
ating room for patients who will be directly re-
ferred to specialized inpatient units or within the 
post-anesthesia care unit. The last check is mainly 
meant to observe the presence of invasive devices 
and occurrence of  possible specific recommenda-
tions in specific surgeries.
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The instrument also identifies professionals who 
participate in the surgery.

Validation of instrument content
Validation concerns the degree to which an instru-
ment measures what it supposed to measure. The 
three types of validation of an instrument are con-
tent validity, construct validity, and validity related 
to a criterion.(14)

In this study, was validated the content by as-
sessing the representativeness of items in relation to 
what was proposed to be evaluated. The assessment 
include how representative  the questions of the 
instrument are within the universe of all questions 
that can be formed for the topic.(14,15)

The assessment was carried out by a group of 
experts with proven experience in the area and with 
publications in the studied area or with experience 
in validation of instruments. The instrument was 
judged by experts and evaluated in terms of perti-
nence, clarity and coverage of its items.

Was considered pertinent the domain that 
evaluated whether items really reflected the in-
volved concepts and whether they were relevant 
and adequate to achieve the objectives proposed 
by the study. The clarity criterion was consid-
ered as the domain that evaluates whether the 
item wording is adequate, whether the language 
used to describe the items was properly orga-
nized to be understood and whether the lan-
guage expressed exactly what was expected to be 
measured.  Coverage is the domain in which the 
overall instrument is evaluated; have been eval-
uated whether each main topic contains an ad-
equate set of items and whether all dimensions 
were included.(14-16)

Characterization of experts
The instrument was evaluated by the following sev-
en experts:
1.	 MD, post-doctorate degree, surgeon, consultant 

at Pan American Health Organization/WHO, 
and Brazilian Health Surveillance Agency (AN-
VISA) of Safety Surgery 2007-2013, professor 
at Universidade Pública Federal de Pernambuco 
located in the municipality of Recife-PE, with ex-

perience in patient care, teaching, research and 
consulting in surgery and health.

2.	 MD, PhD, surgeon, professor at Universidade 
Pública Estadual located in the municipality of 
Campinas-SP, with experience in patient care, 
teaching, research, and surgery.

3.	 MD, PhD, infectious disease specialist, respon-
sible for the Nosocomial Infection Control 
Committee, with experience in patient care 
and health service management.

4.	 Nurse, PhD in public health and epidemiology, 
professor at Universidade Pública Estadual lo-
cated in the municipality of São Paulo-SP, with 
experience in teaching in nosocomial infection 
and perioperative nursing.

5.	 Nurse, PhD in nursing, professor at Universi-
dade Pública Estadual located in the municipal-
ity of Ribeirão Preto-SP, with experience in pa-
tient care and teaching in clinical and surgical 
nursing. 

6.	 Nurse, master’s degree, manager at private 
health service, with experience in patient and 
surgical center management. 

7.	 Nurse, master’s degree, working at private 
health service, with experience in surgical cen-
ter and sterilized material center.
Demographic characteristics of experts were as 

follows: Four (75%) were women aged 30 to 73 
years, with seven to 50 years of experience. The 
group was heterogeneous in terms of work special-
ty; professionals worked with patient care, teaching, 
research, consulting and management. It is import-
ant to highlight that four experts of the research 
were also professors.

Validation of the instrument process
The process began with contact over the phone to 
invite the expert to participate. After the experts ac-
cepted, they were sent by email or postal mail (per 
participant’s preference) a letter presenting the proj-
ect, other presentations of instrument and instruc-
tions to proceed and evaluate the instrument. All 
items of the instrument were left blank for experts 
to make suggestions and comments.

In the first evaluation, the seven experts re-
turned the material with their analyses and sugges-
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tions. With these data, we constructed an electronic 
spreadsheet to evaluate the validation process. Ex-
perts were categorized as P1 to P7 and for each item 
that the expert’s score was recorded.

Data analyses
Data obtained were submitted to descriptive statis-
tical analysis using  Microsoft Excel® for character-
ization of the group of experts. Concordance be-
tween experts was assessed and statistical analyses 
were carried out using SAS® software, version 9.2.

Kendall’s coefficient of concordance (W) was 
used to evaluate the concordance among experts 
in criteria pertinence, clarity, and coverage of the 
instrument. This coefficient can vary from 0 to 1. 
The higher the W value (W ≥ 0.66), the greater the 
agreement among the experts.(17) For items of clar-
ity, we used Cochran’s Q test to verify whether the 
experts’ opinion significantly differed; this can be 
understood as discordance among them. We con-
sidered the variation from -1 to 1 (1 meant that the 
option is clear and -1 meant that the option was un-
clear). To incorporate experts’ suggestions for eval-
uated items of the instrument, we considered the 
concordance obtained for each item. As acceptance 
criteria for the item, we established that those with 
concordance percentage (CP) greater than 80% for 
pertinence or clarity would be accepted and those 
that obtained concordance lower than 80% were 
excluded or changed. To calculate CP among ex-
perts, the following formula was used:

 
The significance level considered was 5%.
Development of this study followed national 

and international ethical and legal aspects of re-
search on human subjects.

Results

First assessment of the instrument
In the first assessment, the value of Kendall’s con-
cordance test was 0.230 (p=0.000) for pertinence 

and 0.390 for clarity (p=0.015). Because no concor-
dance among experts was achieved concerning the 
evaluated criteria in the first version of the instru-
ment, changes were made according to suggestions 
and observations presented.

In terms of pertinence, four items of the instru-
ment had concordance level below 80%. The variation 
from 43% to 100% necessitated the exclusion of three 
items: “Was the trans-operative questionnaire presented? 
(43%), “Was the responsible surgeon in the room? (71%), 
“Was body temperature between 36 and 36.5%?” (57%). 
The item “Do all professionals wear hat, mask, gloves and 
apron accordingly during the procedure?” had a signifi-
cance level of 71%. However, even with the low index, 
it was not excluded but reformulated because of its rel-
evance for preventing SSIs.

In clarity assessment, the CP varied from 43% to 
100%. Of 15 items that obtained concordance below 
80%, given that one was excluded, 10 were reformu-
lated and three were maintained. The item “Infection 
control area” was excluded because it had 71% con-
cordance based on experts’ evaluation and notes made 
by experts P1, P2 and P5. The reformulated items 
were: “HC” (57%),” which became “Record number”. 
The items “Did the patient take the pre-operative bath 
with antiseptic?” (71%) and “Does the patient consid-
ered under specific safeguard measures?” (57%) were 
included in a field to describe the product used and 
the specific type of safeguard measures. The item 
“Removal of hair” (43%) was excluded, along with 
the type of device used; the item “Were patient’s name 
and HC checked? (57%) was replaced with “Was the 
patient’s name and record number checked?” The item 
“Are required materials present? (57%) became “Are 
materials and required materials present?” The item 
“Within sterilization deadline?” (71%) was replaced 
with “Were validation of indication and expiration 
date of sterilization of surgical instruments checked?” In 
the item “Is scalpel plate positioned?” (57%) and “Is 
surgical field sterilized?” (57%), a field was inserted 
to describe the location of plate placement and the 
product used. The item “Does patient have any skin 
lesion associated with positioning or surgery?” (71%) 
also received  a field to describe the location of injury.

In terms of clarity,  the item “surgical center ad-
mission” at the time of checking was not evaluated 
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by experts P1 and P4; as a result, one CP was lower 
than 80%. However, this item was maintained be-
cause of its function in the outline. The item “Use 
of antibiotics within the last 24 hours?” (57%) was 
questioned by experts P3 and P7 with regard to its 
relevance; for expert P6 the item “was unclear”  but 
no suggestion was made. The item was maintained 
because it is related to the checking process of an-
tibiotic prophylaxis that comes before the surgery, 
which is an important aspect in SSI prevention. Ex-
pert P3 had “no opinion” on the item “Can essential 
diagnostic images be visualized?” (71%), and P6 rec-
ommended that this item be “removed” because the 
item does not apply. However, we decided to keep 
the item because it is important for correct assess-
ment of the imaging exams, which in turn is essen-
tial for the adequate performance of the surgery.

For the items that had concordance greater 
than 80%, all  suggestions and comments by the 
experts were accepted. Nine items were changed: 
“Age” (100%) was replaced with “Date of birth”; 
“Marked surgical site?” became “Demarcated surgi-
cal site”’; “Consent form” (86%) was replaced with 
“Was surgical consent form presented?”; “Labels iden-
tifying medical record” (86%) was revised to “ID 
labels for the patients in the medical record”; “Be-
fore the anesthesia and distribution of fields (in the 
operating room)”(100%) was replaced with “Be-
fore anesthesia initiation and distribution of fields”;  
“Difficult airways/Aspiration risk” (86%) became 
“Difficult airway/Bronchoaspiration risk?”; “Con-
siderable risk for blood loss” (86%) was changed to 
“Considerable risk of blood loss (>500 ml or 7 ml/kg 
in children)?”;  “Regional Nursing Board” (86%) 
was replaced with “Regional Nursing Board Cer-
tification: _________ Anesthesiologist – Regional 
Medical Board_________ Surgeon - Regional Med-
ical Board:___________”; “and Before leaving the 
SC” (86%) was revised to “Before leaving the Sur-
gical Center”.

For item coverage, concordance was over 80% 
for all items.

Second assessment of the instrument
After modifications, the reformulated instrument was 
again forwarded for the assessment of four experts 

who directly worked with patient safety. We obtained 
the absolute concordance for pertinent criteria. For 
the clarity criterion, the opinion of experts did not 
differ significantly (Cochran’s Q test, p=0.112).

Regarding clarity, one of the experts had sug-
gested that, in the case of a positive response for 
the following items: “Are there critical events ex-
pected for the procedure? and “Any specific recom-
mendation for the immediate post-operative period?” 
a space should be added to describe the event that 
occurred. We considered that incorporating this 
suggestion would make the item more clear and 
would facilitate the ability to quantitatively  mea-
sure the findings. Therefore, we modified those 
items accordingly.

Concerning coverage, all experts agreed with all 
items.

The final version of the instrument was com-
posed of 44 verification items distributed over 
five points at which to be performed, from ad-
mission to the surgical unit through discharge 
(Appendix 2).

Information system for safety surgery 
checklist
Using a web-based platform, we developed an infor-
mation system to house final version of the instru-
ment in a partnership with our institution infor-
mation technology team. The aim was to establish 
a tool to monitor the checklist execution to prevent 
SSIs as a strategy to monitor indicators in real time 
(Appendix 3).

Discussion

The health care system cannot disregard the human 
factor with all the possibilities for variation and fal-
libility. This factor is the foundation of all processes 
need for the patient care. These conditions cannot 
be changed, but prevention strategies can be estab-
lished to ensure working processes are adequate to 
avoid adverse events  and guarantee the improve-
ment of quality and patient safety.(18)

Similar to the situation with aviation in the 
1970s, when great catastrophes mobilized leaders to 
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recognize the limitations of human performance in 
this segment and to evaluate how this affected the 
safety of users and the sustainability of the sector,   
the healthcare area has identified  risk factors and 
unsafe conditions that permeate processes. (1)  Ad-
verse events occur in 4% to 16% of every 100 hos-
pital admissions around the globe. Of these, more 
than half originate from surgical care.(1) 

It is important to highlight that, unlike avia-
tion, in which a serious event often can be seen 
rapidly in the media, in healthcare several severe 
events can be silent, discovered only through me-
ticulous investigation. The method with which to 
conduct this investigation has been retrospective 
analysis for assessment studies of adverse events. 
However, in  many health institutions in the 
world, a medical record containing events that oc-
curred during surgery procedures is still not incor-
porated into daily practice. This lack of informa-
tion prevents the rapid gathering of information 
about adverse events.

The evident need to establish controls and 
safety standards for healthcare is the basis for the 
incorporation of a systematized proven method 
to verify safety in terms of people and equip-
ment: a checklist for each procedure.(1) However, 
the main focus of this model in aviation is in 
the relationship between human and machine.  
A different model is needed for healthcare be-
cause the relevant interactions are not just be-
tween humans and technology but also, more 
importantly, in interaction and communication 
among members of the health care team with the 
patient.(19,20)

The pioneering use of a checklist helps pre-
vent errors and human failure in this interaction 
process.(1,2) However, in the healthcare environ-
ment it is important to highlight that the first 
principle to be considered is variability. There is 
a single standard of patient or structural resourc-
es, institutional norms and teams available to 
assist in an individual manner. Each institution 
has its own reality and context. Teams should 
understand the variability of the environment 
and evolve in order to systematize their actions 
as much as possible in a scenario where each pro-

cedure has its own particularities. This justifies 
the recommendation of making changes and 
adaptions to the WHO’s instrument.(1)

However, to improve the method, it is im-
portant to consider the complexity that surgical 
care scenarios present  to individuals who par-
ticipate in this process. The technological appa-
ratus and material resources needed to perform 
the surgical procedure are associated with in-
teraction and constant communication among 
individuals, services, and equipment. To profes-
sionals working at the surgical center, pursuing 
only technical skill is not enough; they should 
also, if not primarily, be able to efficiently com-
municate, recognize limitations, learn from mis-
takes and work in teams in order to guarantee 
the continuous improvement of quality and safe 
patient care.(19,20)

Use of a checklist in surgical procedures has the 
goal of allowing  surgical teams to systematically 
follow the critical steps for safety.(1) The checklist is 
associated with systematization of data to identify 
points to be reinforced or changed to improve care 
standards, to reduce morbidity and mortality rates 
and surgical complications, and to prevent infec-
tion and reduce the number of errors due to lack of 
team communication.(2-6)

However, in contrast to studies that have found 
benefits to implementing a checklist,(1-6) a study car-
ried out in Ontario, Canada(21) on use of a check-
list in 130 hospitals in an institutionalized format 
showed no significant improvement in mortality or 
surgical complications after three months of imple-
mentation. According to the authors, this finding 
could be partly attributed to the mandatory intro-
duction of a checklist.(21)

Another relevant situation considered in 
our study was already observed in the use of 
checklist - not only within the operative room 
but to expand opportunities to improve patient 
safety during the entire perioperative period. A 
checklist model with inclusion of pre-entrance 
point in the operating room, called check-in, 
was proposed by the Association of Periopera-
tive Registered Nurses (AORN). (22)  In this mod-
el, items related to the patient’s preparation are 
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checked, along with materials and equipment. 
In addition, the presence of specific documents 
to perform the procedure is verified. Compared 
with the instrument from AORN, our validat-
ed checklist has more items for working process 
control considered pertinent by experts at the 
time of check-in. The validated instrument  also 
contributes to the safety of the surgical patient 
and includes a database designed from the gath-
ering of checklists that can support management 
decisions to improve working processes.

Another model already used is the Surgical Pa-
tient Safety System (SURPASS),(23) which was de-
veloped to be applied during delivery of all surgical 
care to the patient, i.e., all activities from admission 
to discharge. Its goal is to verify surgical safety in 
a global and multidisciplinary format. In addition 
to use related to surgical safety, SURPASS has been 
used to prevent legal actions due to poor surgical 
practice, especially because it covers all care process 
delivery to the surgical patient. A study reported 
that use of a checklist can prevent poor surgical 
practice; of 94 incidents of permanent incapabil-
ity or death, 30% can be prevented with the use 
of SURPASS.(24) Although SURPASS covers more 
areas and shows potential to improve patient safety, 
this system is not considered for surgical situations 
with their specific risks, such as risk of bleeding, 
and because SURPASS is a system there is cost-rela-
tionship involved.

Experience suggests that success of implement-
ing a checklist and good results are linked to partici-
pation, involvement and engagement of teams.(19,20) 
For this reason, to implement a prevention strategy 
for interventionist working processes specific to sur-
gical patients, the use of a validated checklist can 
optimize possible obtained results. To include the 
check-in (patient admission to the surgical center) 
and the check-out (patient discharge) stages in the 
instrument was meant to close the loop of surgical 
care to include patients who returned home after 
the procedure.

Based on this scenario and according to recom-
mendations of the WHO,(1) in addition of introduc-
ing the check-in and check-out, we also analyzed 

and validated, along with the multidisciplinary 
team, the items specific to prevent SSI.(1)

This direction was given to the instrument based 
on the evidence of care practice associated with lit-
erature findings on assessment of surgical care re-
sults, which showed that SSI is an avoidable com-
plication of surgery.(1,8-10,25) The prevalence of SSI is 
higher among healthcare-associated infections.(25)

After instrument design and before effective 
care, scientific validation is required. We em-
phasize that the composition of the panel of ex-
perts for this study included specialists in three 
areas of knowledge: patient care, teaching and 
research. Another important factor in the selec-
tion and composition of the experts was their 
heterogeneity; they worked with patient care 
in areas of infection, management, sterilization 
processes and surgical intervention.  In addition, 
the experts were professionals with experience in 
surgery or providing support during surgery. 

Experts’ contributions enabled us to develop an 
instrument that, unlike the instrument proposed 
by the WHO, considers that surgery must be done 
in the right patient, in the right place and for the 
right procedure. It also verifies the steps recognized 
in the literature for preventing SSI in the perioper-
ative period.(1)

An additional part of our validated instru-
ment was the design of an on-line form that 
included all  checklist items. This enables the 
inputting and recording of data in real time 
during surgical safety checking. This on-line 
form eliminates the need to transfer information 
written on paper to a database, allows for ease 
of daily indicators analysis of the effective use 
of the checklist, and permits auditing of factors 
that compromise patient safety and prevention 
of SSIs.

Despite the variability seen in the study, simple 
recommendations to prevent SSIs(1,7,10,25) can help 
reduce infections at health institutions. Leaders 
have the role to establish valid strategies and make 
decisions based on systematized data in order to 
improve working processes in such a way that may 
guarantee the best results for the patient. If these 
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actions are taken, we can structure a sustainable 
pathway fort the healthcare system.

Conclusion

We validated the content of modified checklist 
based on the model of the WHO instrument. This 
checklist can help prevent mistakes and complica-
tions in surgical patient and addressed the needs 
of the institution where the study took place. The 
items that make up the instrument were considered 
relevant, clear and comprehensible, and as a result 
the instrument can be used in the care of surgical 
patients.

Acknowledgements
We thank the multidisciplinary team that partici-
pated in the instrument design and the team from 
the information technology division, who worked 
with us to develop the on-line system of the vali-
dated instrument. This study did not receive any 
funding.

Collaborations
Ferraz EM contributed to drafting of the manu-
script, critical review relevant for the intellectual 
content and approval of proofs. Roscani ANCP, 
Oliveira-Filho AG and Freitas MIP contributed to 
the conception of the study, analysis, interpretation 
of data, drafting of the manuscript, critical review 
relevant for the intellectual content and approval of 
proofs.

References

1.	 World Health Organization. Word Alliance for Patient Safety. Guidelines 
Safe Surgery. 2008. [cited 2010 Aug 25]. Available from: www.who.
int/patientsafety/safesurgery/knowledge_base/SSSL_Brochure_
finalJun08.pdf.

2.	 Weiser TG, Haynes AB, Dziekan G, Berry WR, Lipsitz SR, Gawande 
AA.Effect of a 19-item surgical safety checklist during urgent 
operations in a global patient population. Safe Surgery Saves Lives 
Investigators and Study Group. Ann Surg. 2010;251(5):976-80.

3.	 Clark SC, Dunning J, Alfieri OR, Elia S, Hamilton LR, Kappetein AP, et 
al. EACTS guidelines for the use of patient safety checklist on behalf 
of the Clinical Guidelines Committee of the European Association for 
Cardio-Thoracic Surgery. Eur J Cardio-Thorac. 2012; 41(5):993-1004.

4.	 Treadwell JR, Lucas S, Tsou AY. Surgical checklists: a systematic review 
of impacts and implementation. BMJ Qual Saf. 2014; 23(4):299-318.

5.	 Patel J, Ahmed K, Guru KA, Khan F, Marsh H, Shamim Khan M, 
et al. An overview of the use and implementation of checklists 
in surgical specialities - a systematic review. Int J Surg. 2014; 
12(12):1317-23.

6.	 Tang R, Ranmuthugala G, Cunningham F. Surgical safety checklists: a 
review. ANZ J Surg. 2014; 84(3):148-54.

7.	 Centers for Disease Control and Prevention. Identifying Healthcare-
associated Infections January 2015 (Modified April 2015) [Cited 
2015 Apr 29]; 14p. Available from: www.cdc.gov/nhsn/PDFs/
pscManual/2PSC_IdentifyingHAIs_NHSNcurrent.pdf.

8.	 Bellusse GC, Ribeiro JC, Campos FR, Poveda VB, Galvão CM. [Risk 
factors for surgical site infection in neurosurgery]. Acta Paul Enferm. 
2015; 28(1):66-73. Portuguese.

9.	 Magill SS, Hellinger W, Cohen J, Kay R, Bailey C, Boland B, Carey D, 
et al. Prevalence of healthcare-associated infections in acute care 
hospitals in Jacksonville, Florida. Infect Cont Hosp Ep. 2012; 33(3): 
283-91.

10.	 Agência Nacional de Vigilância Sanitária (ANVISA). Critérios 
Diagnósticos de Infecção Relacionada à Assistência à Saúde - 
Série Segurança do Paciente e Qualidade em Serviços de Saúde. 
2013 [Citado 2013 Jul  26]. 80p. Disponível em: www20.anvisa.
gov.br/segurancadopaciente/index.php/publicacoes/category/
livros.

11.	 Shepard J, Ward W, Milstone A, Carlson T, Frederick J, Hadhazy E, et 
al. Financial impact of surgical site infections on hospitals: the hospital 
management perspective. JAMA Surg. 2013; 148(10):907-14.

12.	 Jenks PJ, Laurent M, McQuarry S, Watkins R. Clinical and economic 
burden of surgical site infection (SSI) and predicted financial 
consequences of elimination of SSI from an English hospital. J Hosp 
Infect. 2014; 86(1):24-33.

13.	 Deverick JA. Surgical site infections. Infect Dis Clin North Am. 2011; 
25(1):135-53.

14.	 Alexandre NM, Coluci MZ. [Content validity in the development and 
adaptation processes of measurement instruments]. Cienc Saúde 
Coletiva. 2011; 16(7):3061-68. Portuguese.

15.	 Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Critique and recomendationas. Res Nurs 
Health. 2006; 29(5):489-97.

16.	 Hyrkäs K, Appelqvist-Schmidlechner K, Oksa L. Validating an instrument 
for clinical supervision using an expert panel. Int J Nurs Stud. 2003; 
40(6):619-25.

17.	 Conover W J. Practical nonparametric statistics. New York: John Wiley 
& Sons; 1980.

18.	 Liau KH, Aung KT, Chua N, Ho CK, Chan CY, Kow A, et al. Outcome of 
a strategy to reduce surgical site infection in a tertiary-care hospital. 
Surg Infect. 2010; 11(2):151-9.

19.	 Nagpal K, Vats A, Lamb B, Ashrafian H, Sevdalis N, Vincent C, Moorthy 
K. Information transfer and communication in surgery: a systematic 
review. Ann Surg. 2010; 252(2):225-39.

20.	 Borchard A, Schwappach DLB, Barbir A, Bezzola P. A systematic review 
of the effectiveness, compliance, and critical factors for implementation 
of safety checklists in surgery. Ann Surg. 2012; 256:925-33.

21.	 Urbach DR, Govindarajan A, Saskin R, Wilton AS, Baxter NN. Introduction 
of surgical safety checklists in Ontario, Canada. New Engl J Med. 2014; 
370(11):1029-38.



562 Acta Paul Enferm. 2015; 28(6):553-65.

Validation of surgical checklist to prevent surgical site infection

22.	 Spruce L. Back to basics: implementing the surgical checklist. AORN J. 
2014; 100(5):465-76.

23.	 de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester 
MA. Development and validation of the SURgical PAtient Safety System 
(SURPASS) checklist. Qual Saf Health Care 2009; 18(2):121-6.

24.	 de Vries EN, Eikens-Jansen, Manon P, Hamersma AM, Smorenburg SM, 

Gouma DJ, Boermeester MA. Prevention of surgical malpractice claims 
by use of a surgical safety checklist. Ann Surg. 2011; 253(3):624-28.

25.	 Centers for Disease Control and Prevention. Procedure-associated 
Module. SSI. Surgical Site Infection Event. A new CDC and Healthcare 
Infection Control Practices Advisory. January 2015 (Modified April 
2015). [Cited 2015 Apr 23]; 26p. Available from: www.cdc.gov/nhsn/
PDFs/pscManual/9pscSSIcurrent.pdf.



563Acta Paul Enferm. 2015; 28(6):553-65.

Roscani AN, Ferraz EM, Oliveira-Filho AG, Freitas MI

Appendix 1

Source: http://proqualis.net/sites/proqualis.net/fi les/2169_Chelist.pdf
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Source: Roscani, Alessandra Nazareth Caine Pereira. Perioperative surgical safety and surgical site infection prevention indicators in patients submitted to myocardial 
revascularization. 2015. 153 f. Thesis (Ph.D.) - Universidade Estadual de Campinas, Faculdade de Ciências Médicas, Campinas, SP.
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Source: Roscani, Alessandra Nazareth Caine Pereira. Perioperative surgical safety and surgical site infection prevention indicators in patients submitted to myocardial 
revascularization. 2015. 153 f. Thesis (Ph.D.) –  Universidade Estadual de Campinas, Faculdade de Ciências Médicas, Campinas, SP..
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