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Effect of the Surgical Safety Checklist on the incidence of adverse 
events: contributions from a national study 

Efeito do Checklist de cirurgia segura na incidência de eventos adversos: 
contribuições de um estudo nacional

 INTRODUCTION

The importance of surgical treatment is recognized 

worldwide due to the great benefits provided to 

patients, such as the cure of many diseases and the 

reduction of morbidity and mortality. Despite this, safety 

failures in surgical procedures can cause significant harm 

and a great impact on the quality of life of patients and 

their families1. Research information on complications 

associated with surgical care show a high frequency of 

this type of harm2,3. The consequences of these events 

can translate into temporary impairments, permanent 

physical disabilities, and even deaths. In addition, it is 

necessary to consider the increase in treatment costs 

due to prolonged hospitalization and the need for new 

therapies/interventions2-5.

The magnitude of harm associated with health 

care (adverse events - AE) attracted the attention of 

the World Health Organization (WHO), which in 2004 

launched the World Alliance for Patient Safety. One of 

the challenges proposed by the Alliance had, as its motto, 

“Safe Surgery Saves Lives”6. To meet this challenge, the 

WHO recommended the adoption of a Surgical Safety 

Checklist (checklist or CL)6. After carrying out a pilot 

study to validate the standard instrument proposed by the 

WHO7, the adoption of the CL was strongly encouraged, 

as well as its adaptation according to the reality of health 

organizations.

With the increasing adherence to the CL 

use, several international studies have been dedicated 

to evaluating the effect of using this tool in surgical 

care. Some studies have found benefits attributed to 
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Objective:  the study evaluated the effect of using the safe surgery checklist (CL) on the incidence of adverse events (AE). Methods: cross-
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for contamination. Considering the proportion of deaths, there was a significant reduction in deaths (p=0.007) in patients whose CL 
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its adoption, identifying a significant reduction in the 

incidence of AE8-11. Despite this, a systematic review found 

inconsistent results, which was related to the quality and 

methodological differences used by the studies. Though 

revealing the existence of uncertainties about the CL 

effect, the study concluded that the use of the instrument 

may be associated with the reduction of AE12.

As this is a recently implemented technology, 

little is known about the effect of using the CL13, mainly 

in developing countries, especially in Brazil. So far, 

national studies show non-compliance in its filling and 

low completeness of check items14-17.

In this context, the production of information 

that can elucidate the effect of CL in surgical care, 

discuss its clinical effectiveness, and support its use is 

of great importance. Thus, the present study aimed to 

evaluate the effects of using the Surgical Safety Checklist 

on the incidence of AE in a referral hospital located in 

the interior of the State of Minas Gerais, Brazil.

 METHOD

We conducted a cross-sectional, retrospective 

study by reviewing the medical records of patients 

undergoing surgical procedures of all specialties. The 

scenario was a high complexity reference general hospital, 

located in a municipality in the interior of Minas Gerais, 

which performs an average of 1,500 surgical procedures 

per month.

The CL was implemented at the institution in 

the first half of 2013, being an adaptation of the WHO 

standard instrument, comprising 19 check items. Initially, 

all surgical patients from the years 2012 (before using the 

CL) and 2015 (after using the CL) were considered eligible. 

Exclusion criteria were age below 18 years, hospitalization 

period of less than 24 hours, patients who underwent 

non-surgical invasive procedures, interventional cardiology 

procedures, and vaginal delivery.

To calculate the sample, we considered a total 

of 6,201 surgical patients for the year 2012 and 6,158 

for the year 2015, a test power of 80%, a standardized 

difference between the proportions of patients with AE 

in the years 2012 and 2015 equal to 0.2018, the same 

size for each sample, with unknown population variances, 

but equal and independent samples. Thus, the sample size 

calculation for α=0.05 indicated the need to evaluate the 

medical records of at least 786 surgical patients. The study 

considered 428 patients for the year 2012 and 423 for the 

year 2015, totaling 851 patients.

The sample of medical records was extracted 

from a database made available by the institution. Initially, 

the database was organized considering the month in 

which the surgical procedure was performed. Next, the 

medical records were selected by simple random sampling, 

being proportional to the number of surgeries performed 

each month to allow monitoring of the incidence of AE 

over time.

AE tracking and identification were guided by 

an adaptation of the Global Trigger Tool (GTT) method 

proposed by the Institute for Healthcare Improvement 

(IHI), which presents objective criteria/ triggers for tracking 

records with suspected AEs19. As a definition for AE, the 

one described by the GTT was adopted, as an unintentional 

physical damage resulting directly or indirectly from health 

care, which requires additional monitoring, treatment, or 

hospitalization, or even which resulted in death19. The 

review of medical records was carried out from January 

to December 2019, by a nurse and three undergraduate 

students. The procedure of double review of medical 

records was adopted independently. The team of 

reviewers was joined by two physicians with expertise in 

the use of the GTT method, who acted as authenticators 

of the occurrence of the AEs and the classification of their 

severity.

Regarding the classification of AE severity, 

the IHI recommends that it be performed as follows: E) 

temporary harm to the patient that required intervention; 

F) Temporary harm to the patient that required additional 

intervention or prolonged hospitalization; G) permanent 

harm to the patient; H) harm that required immediate 

intervention to save the patient’s life; and I) death19.

We computed and compared the AE incidences 

corresponding to each year surveyed. The primary outcome 

chosen was the occurrence of AE, whose choice lies on 

the understanding that the use of the CL can improve 

surgical safety, both directly (considering the checking 

of specific items present in the instrument, such as the 

identification of the patient and the correct surgical site) 

and indirectly (increased patient safety culture in the health 

organization, contributing to the reduction of any type 
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of AE). In addition, the incidence of AE was the primary 

outcome chosen in most studies on the subject20-22.

The independent variables investigated were: 

patient characteristics, such as  sex, age, age-corrected 

Charlson Comorbidity Index (CCI) score23,  and anesthetic 

risk according to the American Society of Anesthesiology 

(ASA) classification; characteristics of the hospitalization, 

such as type of care, character of hospitalization, length of 

stay, and reason for leaving; characteristics of the surgical 

procedure, such as specialty, surgery shift, surgery time, 

and classification of the surgery in terms of urgency and 

potential for contamination; and CL characteristic, such as 

presence of the instrument in the medical record.

The initial analysis included a description of 

the study variables through descriptive statistics and 

exploratory data analysis. Bivariate analysis investigated 

the association of the outcome with independent variables, 

using the Pearson’s chi-square test at a significance 

level of 5%. We assessed the difference between the 

proportions of AE in the medical records samples referring 

to the periods before and after the use of CL using the 

Student’s T test for independent samples. We studied 

the magnitudes of the association between the outcome 

and the independent variables through the estimation of 

parameters of multivariate logistic regression models, in 

the statistical package Statistical Package for the Social 

Sciences (SPSS, version 20.0 for Windows).

The research project was approved by the Ethics 

in Research Committee of the Federal University of the 

Municipality, under protocol number 2,046,497.

 RESULTS

The study sample included 851 medical 

records of surgical patients. Considering only the sample 

of records belonging to the period in which the CL was 

used (n=423), the instrument was present in 95% of the 

analyzed records. The instrument was complete (all items 

checked) in 67.4% of these records.

The characteristics of the patients (Table 1) in 

the two periods studied was similar in relation to age 

group, score according to the CCI, and anesthetic risk 

according to the ASA classification. Most were in the 

range aged up to 59 years and had an CCI score of up 

to 1, indicating that comorbidities, when present, were 

mild and did not cause limitations. Regarding anesthetic 

risk, most were classified as ASA-1 and ASA-2, reflecting 

the same clinical conditions evidenced by the CCI, that 

is, healthy patients or patients with mild and controlled 

diseases.

Table 1 - Characteristics of the patients, hospitalization, and surgical procedure, before and after the use of the Surgical Safety Checklist.

Variables
Before CL
(n=428)

After CL
(n=423)

p-value

n % n %

Patient characteristics

Age Group 0.814

up to 59 years 278 65.0 278 65.7

60 years + 150 35.0 145 34.3

Sex 0.003

Male 143 33.4 183 43.3

Female 285 66.6 240 56.7

CCI 0.816

0 188 43.9 177 41.9

1 53 12.4 48 11.4

2-3 98 22.9 101 23.8

4+ 89 20.8 97 22.9
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Variables

Before CL
(n=428)

After CL
(n=423)

p-value

n % n %

Anesthetic risk 0.073

ASA-1 151 35.3 181 42.8

ASA-2 196 45.8 166 39.3

ASA-3 68 15.9 69 16.3

ASA-4 13 3.0 7 1.6

Characteristics of hospitalization

Type of service 0.067

SUS 213 49.8 237 56.0

agreement or private 215 50.2 186 44.0

Type hospitalization 0.021

Elective 219 51.2 183 43.3

Emergency 209 48.8 240 56.7

Length of stay in days 0.986

<2 179 41.8 175 41.4

3 49 11.5 52 12.2

4-10 96 22.5 94 22.2

11+ 104 24.2 102 24.2

Outcome 0.140

Discharge 400 93.5 405 95.7

Death 28 6.5 18 4.3

Features of surgery

Specialty 0.288

General surgery 108 25.2 85 20.0

Gynecology and Obstetrics 98 22.9 103 24.4

Orthopedics and traumatology 81 18.9 100 23.7

Cardiothoracic and vascular surgery 58 13.6 57 13.5

Others 83 19.4 78 18.4

Surgery shift 0.044

Morning 193 45.1 160 37.8

Afternoon 167 39.0 173 40.9

Night 68 15.9 90 21.3

Type of anesthesia 0.033

Sedation/local 33 7.7 18 4.3
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Regarding hospitalization (Table 1), the length 

of stay was similar in both groups, most patients having a 

length of stay of less than two days (41.8% and 41.4%, 

respectively). As for the surgical procedure, both groups 

had a greater proportion of patients undergoing surgery 

lasting up to 60 minutes (p<0.001) and using regional 

anesthesia (p=0.033).

After completing the AE tracking and 

identification step, as described in Figure 1, we 

compared the groups referring to the periods before 

and after the CL use. We observed a reduction in the 

point estimate of AE incidence from 13.6% to 11.8%, 

without, however, significant differences between the 

proportions (p=0.438). Regarding the severity of harm, 

the percentage of those classified as light and temporary 

(category E) increased between the analyzed periods 

(2.5% and 18.2%, respectively), while the percentages 

included in categories F (54.5% in both samples) and 

G (3.8% and 4.5% respectively) remained stable. As 

for death (category I), there was a reduction in the 

percentage from 27.8% before the use of the CL to 

19.7% in the period when it was used.

Variables

Before CL
(n=428)

After CL
(n=423)

p-value

n % n %

Regional 212 49.5 239 56.5

General 183 42.8 166 39.2

Surgery time in minutes 0.000*

≤30 56 13.1 26 6.1

31-60 131 30.6 153 36.2

61-120 124 29.0 146 34.5

121-140 79 18.5 81 19.1

241+ 38 8.9 17 4.0

Contamination Potential 0.925

Clean 201 47.0 194 45.9

Potentially Contaminated 175 40.9 172 40.7

Contaminated 30 7.0 31 7.3

Infected 22 5.1 26 6.1

Urgency 0.132

Elective 326 76.2 303 71.6

Emergency 102 23.8 120 28.4

Figure 1.  Flowchart of tracking of adverse events in the surgical pa-
tients’ sample in the periods before and after the use of the CL.
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The description of the AEs identified in the sample 

(Table 2) revealed that harm related to the surgical site was 

the most frequent in both periods, with emphasis on the 

occurrence of surgical site infection (SSI) and bleeding with 

hemodynamic repercussions. When considering AEs not 

related to the surgical wound, infections with a pulmonary 

focus were the most frequent in the periods studied. It 

is noteworthy that the percentage of AE related to the 

surgical site increased between the periods before and after 

the CL implementation (43.1% to 60.6%, respectively), 

while infections not related to the surgical wound and the 

cardiovascular complications decreased (26.6% to 24.2% 

and 12.7% to 7.5%, respectively).

In an additional division, where the patients 

in the global sample were separated by the presence 

or absence of CL in the medical record, we found that 

the proportion of deaths among patients whose CL 

was used was lower than among those who were not 

exposed to CL. (p=0.007), as shown in Table 3.

The multivariate analysis showed that the 

presence of CL in the surgical patient’s medical record 

was not significantly associated with the occurrence of 

AE (p=0.622), suggesting that AE is more associated 

with the procedure characteristics, since these variables 

also remained significant when controlled by the 

presence of CL (Table 4).

Table 2 - Proportion of adverse events in the sample of surgical patients before and after the CL adoption.

Before CL After CL Total

n % n % n %

Related to the surgery 

Surgical site infection 10 12.7 11 16.7 21 14.5

Bleeding with hemodynamic repercussions 10 12.7 14 21.2 24 16.6

Iatrogenic injury to other organs or tissues 3 3.8 5 7.6 8 5.5

Fistula 3 3.8 5 7.6 8 5.5

Peripheral nerve injury 1 1.3 2 3.0 3 2.0

Incisional hernia 2 2.5 - - 2 1.8

Suture dehiscence 2 2.5 1 1.5 3 2.0

Others 3 3.8 2 3.0 5 3.4

Subtotal 34 43,1 40 60,6 74 51,0

Infections unrelated to the surgical wound

Pulmonary focus 12 15.4 8 12.2 20 13.9

Urinary focus 3 3.7 4 6.0 7 4.9

Abdominal focus 2 2.5 1 1.5 3 2.0

Unknown focus 2 2.5 2 3.0 4 2.7

Others 2 2.5 1 1.5 3 2.0

Subtotal 21 26.6 16 24.2 37 25.5

Cardiovascular complications

Acute myocardial infarction 1 1.4 2 3.0 3 2.0

Pulmonary thromboembolism 3 3.8 - - 3 2.0

Deep vein thrombosis 2 2.5 - - 2 1.8

Acute lung edema 2 2.5 1 1.5 3 2.0
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Table 3 - Difference between the proportions of adverse events and deaths with and without the Checklist in the medical records of surgical patients.

T p-value Proportions’ Difference 95% CI

AE 1.25 0.213 0.028 -0.16 - 0.073

Death 2.72 0.007 0.041 0.011 - 0.071

Table 4 - Multivariable analysis of the outcome Occurrence of an adverse event in the surgical patients, for the years 2012 and 2015.

Variables β p-value OR 95% CI

Anesthetic risk

ASA-1 - - 1.00 -

ASA-2 1.39 0.001 4.00 1.74 - 9.25

ASA-3 1.04 0.030 2.83 1.11 - 7.21

ASA-4 1.26 0.082 3.50 0.86 - 14.32

Length of stay

≤2 days - - 1.00 -

3 days 0.17 0.817 1.27 0.32 - 5.07

4-11 days 1.05 0.020 3.01 1.19 - 7.61

11 days + 1.86 0.000 * 7.43 2.90 - 19.05

Classification of the surgery according to the po-
tential for contamination

Clean - - 1.00

Potentially contaminated - 0.147 0.663 0.87 0.45 - 1.67

Contaminated 1.20 0.007 3.36 1.40 - 8.08

Infected 0.80 0.089 2.25 0.89 - 5.70

Surgery time

≤30 min - - 1.00 -

31-60 min 0.26 0.696 1.30 0.36 - 4.70

61-120 min 0.79 0.228 2.20 0.62 - 7.83

Before CL After CL Total

n % n % n %

Cardiogenic shock 2 2.5 2 3.0 4 2.8

Subtotal 10 12.7 5 7.5 15 10.4

Other complications 14 17.6 5 7.7 19 13.1

Total 79 100 66 100 145 100
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 DISCUSSION

The use of the Surgical Safety Checklist has 

been a strongly recommended strategy by the WHO 

because it is considered an effective intervention, 

relatively easy to apply, with low cost, and with the 

potential to reduce complications and deaths associated 

with surgical care6. In addition, studies on the use of 

the instrument have shown that adherence to safety 

checks contributes to the development of a safety 

culture in health organizations, valuing interdisciplinary 

work and improving communication between team 

professionals9,12.

Considering the increasing frequency and 

severity of the damage produced by AEs related to 

surgical care, added to the promising results revealed 

by the pioneering study on the benefits brought by 

applying the CL7, there is a continuous effort around 

the world to adopt the instrument in surgical care and 

progressively improve adherence. In Brazil, since the 

publication of RDC Nº36/201324, health organizations 

have also moved towards inserting surgical safety 

checking as a strategy to improve safety levels and raise 

health care quality standards.

In view of the strong WHO recommendations 

for the use of the CL for safe surgery, there was a need 

to seek results on the effectiveness of the use of this 

tool. From this perspective, many studies have found 

specific benefits attributed to the CL use in developed 

countries, demonstrating a significant reduction in AE 

incidence, as in Norway (19.9% to 11.5%; p=0.001)8 

and England (16.9% to 11.2%; p=0.01)9. However, 

other studies showed different results, stating that the 

use of CL did not contribute to a significant reduction 

in complications associated with surgical care, as 

in Canada (3.86% to 3.82%; p=0.53)25 and Spain 

(18.1% to 16.2%; p=0.35)10. Also in this context, 

retrospective studies conducted in American hospitals 

found controversial results. While one of them showed 

a significant reduction in AE incidence, from 23.6% 

to 8.2% (p=0.000)26, the other showed that the 

introduction of CL did not contribute to the reduction 

of complications in surgical care (p=0.799)27. Even 

considering the different methodological approaches, 

the benefits brought by using the CL are still not well 

elucidated by the available studies, indicating the need 

to continuously monitor the impact of the instrument 

use in surgical care13.

In our study, the analysis by the logistic 

regression model revealed that the presence of CL 

in the medical record did not present a significant 

association with the occurrence of AE (p=0.622), 

despite the drops in point estimates found in both the 

incidence and severity of the events, considering the 

periods before and after CL use. Systematic reviews that 

sought to assess the effect of the CL on the occurrence 

of surgical complications showed that in developing 

countries the positive results are lower than those 

observed in developed countries, demonstrating that in 

these scenarios, the use of the instrument has not yet 

provided the expected effect on patient safety12,28-30.

It is important to emphasize that in this study, 

the CL was present in 95% of the analyzed medical 

records. However, it was complete in only 67.4% of 

the them17. Thus, the impact of using the CL in surgical 

care may be compromised by the incompleteness of 

the instrument, signaling the need for improvement 

in the development of the patient safety culture in 

Variables β p-value OR 95% CI

121-240 min 1.03 0.125 2.80 0.76 - 10.39

240 min + 2.08 0.004 7.97 1.97 - 32.34

Checklist presence

Absent - - 1.00 -

Present 0.13 0.622 1.14 0.68 - 1.92
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the institution. The introduction of a document in the 

care of the surgical patient by itself is not enough to 

guarantee a reduction in surgery-related complications. 

It is essential that the health organization prioritizes 

management based on values, skills, and behaviors 

that encourage the commitment of all employees to 

safety in health care. In addition, the immediate effect 

of using the CL may not be the same for all situations, 

as suggested by the WHO, considering the different 

political, socioeconomic, and cultural contexts12,22,30.

Regarding the significant reduction (p=0.007) 

in the proportion of deaths that occurred between 

the two periods studied, the result is considered as 

indicative of a possible improvement in the quality of 

surgical care, since this difference reflects a reduction 

in the proportion of AEs with greater severity. 

Significant reductions in the occurrence of deaths 

before and after CL implantation were also found 

in developed countries, such as Australia (1.2% to 

0.92%; p=0.038)11, and in developing ones, such as 

India (10 % to 5.7%; p=0.004)29. In the present study, 

it is important to highlight that most patients in the 

groups before and after CL implantation were in the 

age range of up to 59 years and had mild comorbidities, 

when present. Therefore, we believe that the profile of 

patients regarding the risk of death did not influence 

the result found.

Some important issues related to the 

implementation process and use of the CL in the 

study scenario may be related to the results found. 

The implementation of the safe surgery protocol was 

an initiative of the Patient Safety Center, with the 

participation of nurses from the Operating Room, who 

were responsible for adapting the CL. Regarding training 

on the importance and proper use of the instrument, 

only the nursing team was involved, with no training 

of the medical team (surgeons, anesthesiologists, and 

residents). Another issue that needs to be pointed 

out refers to the adaptation of the instrument, 

which excluded some of the standard CL check items 

proposed by the WHO. Adaptation is recommended to 

improve adherence to the instrument due to cultural 

differences. However, the exclusion of previously 

validated check items is not encouraged6. All these 

issues may reflect on the way the instrument has been 

used in practice. Despite being present in most medical 

records, completeness is below ideal, demonstrating 

weaknesses in its use17.

The study also has limitations inherent 

to its design. The identification of the AE from the 

retrospective review of medical records depends directly 

on the quality of the records, which can contribute to 

underestimation of the cases. In addition, the use of 

clinical judgment to define AE occurrence and classify 

its severity may be influenced by the subjectivity of 

the physicians who participated in this phase of the 

study. However, this has been the most used method 

in most studies on the same topic, and there is no other 

method considered as the best available evidence for 

the identification of AEs. Additionally, the analysis of 

the CL effect two years after its implementation may 

not have contemplated the time needed to assess the 

instrument’s consolidation in surgical practice 

 CONCLUSION

The present study offers an important 

contribution, as it is a national assessment of the effect 

of using the CL for safe surgery, since knowledge on 

the subject is quite incipient. The evaluation carried out 

here has important value for showing evidence on the 

CL use in the context of a developing country, where 

human, material, and structural resources, together 

with technological advances, are below those found in 

developed countries.

The results found here showed that the 

presence of CL in the medical records of surgical 

patients was not associated with a reduction in AE 

occurrence in general. Thus, the expected benefits from 

the introduction of the instrument could not yet be 

confirmed by the evidence presented here. However, 

the significant reduction in the proportion of deaths 

observed after the CL implementation suggests that 

the use of the instrument in surgical practice may be 

contributing to the reduction of more severe AEs. The 

positive changes in surgical care should not be attributed 

solely to the CL adoption, though the implementation 

of the instrument in the routine of a health organization 

already represents an initiative for the development of a 

patient safety culture.
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