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Overview of the actions to combat bacterial resistance in large 
hospitals*

Objective: to analyze, in the clinical practice of large hospitals, 

how the adoption of measures to prevent and control the spread 

of bacterial resistance has occurred, and to propose a score for 

the institutions’ adherence. Method: a cross-sectional study 

carried out in 30 large hospitals of Minas Gerais, from February 

2018 to April 2019, after approval by the Ethics and Research 

Committee. Interviews were conducted with hospital managers, 

with Hospital Infection Control Services coordinators, and with 

the care coordinators of the Inpatient Units and Intensive Care 

Center. In addition, observations were made of the adoption of 

preventive measures by the multidisciplinary team in the care 

units. Results: in the 30 participating hospitals, 93.3% (N=28) 

had protocols for prophylactic antibiotics, and 86.7% (N=26) 

performed their audit, 86.7% (N=26) for therapeutic antibiotics 

and 83.3% (N=25) their audit; 93.3% (N=56) used gloves and 

cloaks for patients in contact precautions, and 78.3% (N=47) 

of the professionals were unaware of or answered incompletely 

on the five moments for hand hygiene. In the score to identify 

the adoption of measures to control bacterial resistance, 83.3% 

(N=25) of the hospitals were classified as partially compliant, 

13.3% (N=04) as deficient, and 3.4% (N=01) as non-adoption. 

Conclusion: it was found that the recommended measures to 

contain bacterial resistance are not consolidated in the clinical 

practice of the hospitals.

Descriptors: Cross Infection; Drug Resistance, Bacterial; 

Patient Safety; Epidemiological Monitoring; Hospitals; Health 

Personnel.
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Introduction

Health care-related infections (HAIs) are defined 

by the National Healthcare Safety Network (NHSN) as 

systemic or localized conditions resulting from the action 

of infectious agents or their toxins, and can manifest 

themselves after 72 hours of admission or after the 

patient›s discharge(1). It is estimated that 70% of the 

HAIs are associated with antibiotic-resistant bacteria as 

the causative agent(2). 

In a global context, bacterial resistance has direct 

implications for patient safety. It prolongs their stay in the 

hospital, increases the chances of hospital readmission, 

the use of extended-spectrum antibiotics and the risk 

of death, mainly due to the absence of therapeutic 

alternatives(3-7). 

Bacterial resistance can be considered an epidemic 

with severe consequences. According to the author’s 

projection, starting in 2050, bacterial resistance will be 

responsible for the death of nearly ten million patients 

each year, surpassing the current number of deaths 

from cancer and other diseases(8). In addition, a high 

percentage of potentially lost years of life was estimated 

due to infections related to resistant bacteria in the 

European Union, reinforcing the issue as a worldwide 

public health problem(9).

Bacterial resistance associated with HAIs occurs 

in all patient care units. Despite being a concern of all 

services, it has been more frequently registered in patients 

in Intensive Care Units (ICUs). ICUs are identified as the 

epicenter of antibiotic-resistant bacteria, with an overall 

higher incidence rate than that of the rest of inpatient 

units in health care institutions(10-11). 

In this sense, three main pillars for the prevention 

and control of bacterial resistance are pointed out: 

improved adherence to hand hygiene, standard and 

isolation precautions, and rational use of antibiotics(4,12-13).

Although such measures are widely recognized as 

effective in reducing HAIs and, consequently, in the spread 

of resistant microorganisms, numerous studies point to a 

low knowledge of the measures for their adoption among 

the health professionals(14-17). 

Given the above, it was proposed to answer the 

following question: How has the adoption of preventive 

and control measures for the spread of bacterial resistance 

in the clinical practice of large hospitals in the state of 

Minas Gerais? It is also clear that the proposal is in line 

with the strategy of the World Health Organization (WHO) 

and of the National Plan of the National Health Surveillance 

Agency (Agência Nacional de Vigilância Sanitária, Anvisa)
(13) to prevent and control bacterial resistance by 2020.

To answer the question, the objective was to analyze 

how, in the clinical practice of large hospitals in Minas 

Gerais, the adoption of prevention and control measures 

for the spread of bacterial resistance has occurred and 

propose a score that identifies this adoption among the 

institutions. It is expected, as a contribution, that defining 

an overview for this adherence by the institutions may 

come to subsidize the outline of the set of actions and 

public policies directed to the specific needs pointed out, 

as well as to identify gaps that need to be filled, seeking 

to consolidate the good practices in the assistance to 

the patient.

Method

A cross-sectional study was conducted from February 

2018 to April 2019 in 30 large hospitals in the state of 

Minas Gerais, after approval by the Ethics and Research 

Committee, under opinion No. 30783614.3.0000.5149. 

The institutions’ participation, after the consent of their 

manager, took place voluntarily and anonymously, without 

any financial benefit or coercion to participation. This 

study is part of the research entitled Overview of the 

World Health Organization’s Global Challenges for Patient 

Safety in Large Hospitals in Minas Gerais. 

The population of this study was composed of large 

hospitals in the state of Minas Gerais, recognized as 

public, philanthropic, private or university hospitals, 

which provided services of medium to high complexity 

and accepted to participate in the research. For selecting 

the institutions, a survey on general hospitals was 

carried out, according to the National Registry of Health 

Establishments (Cadastro Nacional de Estabelecimentos 

de Saúde, CNES), identifying 542 hospital institutions 

as general hospitals, of which 32 were classified as 

large hospitals, that is, those who registered to have 

between 150 to 299 beds, in accordance with ordinance 

No. 2,224/GM(18).

For the invitation to the institutions, the objectives 

of the research, its relevance and contributions were 

submitted through an invitation letter and telephone 

contact made by the State and Municipal Health 

Secretariats, highlighting the voluntary, non-gratified, 

confidential and secrecy character regarding the identity 

of the participants, risks and benefits. 

After acceptance of the institution, given by the 

hospital manager, visits were scheduled, and the research 

team, during the visit to the institution, conducted face-to-

face interviews with the hospital manager, the coordinator 

of the Hospital Infection Control Service (Serviço de 

Controle de Infecção Hospitalar, SCIH) and the care 

coordinators of the Inpatients Units (IUs) and the Intensive 

Care Center (ICC) to identify the characteristics and the 

sociodemographic profile of the hospital, to know the 

safety policies adopted for the prevention and control of 
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bacterial resistance, to know the actions taken to contain 

bacterial resistance, and to evaluate the knowledge of the 

professionals on the measures to prevent the spread of 

antibiotic-resistant bacteria in the institutions. 

These professionals were selected because they are 

responsible for implementing and promoting actions to 

contain bacterial resistance at the institutional level. A 

situational diagnosis was also carried out in the health 

care units (IUs and ICCs) to evaluate, in the practice, 

actions to control bacterial resistance. Data was collected 

in the same visit, following three simultaneous stages, 

described in Figure 1. 

Stage Data collection 
instrument Method Participants Purposes 

1st Structured 
questionnaires

Face to face 
interview 

Hospital Manager and 
Hospital Infection Control 
Service Coordinator* 

To characterize the sociodemographic profile of the hospitals 
and the SCIH team, to know the patient safety policies adopted 
in the institutions, to describe HAIs surveillance and prevention 
actions, and to identify the existence of institutional standards 
and protocols related to the use of antibiotics, control of 
bacterial resistance and encouraging hand hygiene. 

2ª Structured 
questionnaires

Face to face 
interview 

Coordinators of the Inpatient 
Unit and Intensive Care 
Unit† 

To identify knowledge on the actions implemented and carried 
out on surveillance and prevention of HAIs, control of bacterial 
resistance and standard precautions and isolation measures.

3ª Structured 
questionnaires Note 

Employees and physical 
area of the Inpatient and 
Intensive Care Units‡ 

To evaluate the conditions for the adoption of measures for the 
prevention of HAIs, control of bacterial resistance and hand 
hygiene in the clinical practice and to check the availability of 
infrastructure and supplies that guarantee prevention actions 
through a situational diagnosis.

*An interview was conducted with the Hospital Manager and with the SCIH Coordinator; †An interview was conducted with the IU Coordinator and with the 
ICC Coordinator; ‡A situational diagnosis was made in the IU and in the ICC

Figure 1 – Stages for conducting the study

The data collection instruments were based on the 

guidelines proposed by the WHO for hand hygiene(19) and 

in the guide of the Center for Disease Control (CDC) 

of Atlanta, 2010 (CLABSI Baseline Prevention Practices 

Assessment Tool For States Establishing Hai Prevention 

Collaboratives Using Arra Funds, which has been translated 

and adapted to the Brazilian reality)(20). 

For assessing the behaviors against bacterial 

resistance, the document for investigation and control 

of multi-resistant bacteria proposed by the Anvisa was 

adopted(21). The instruments were previously submitted to 

content, criterion and construct validation in a pilot study, 

whose data were not included in the final analysis. The 

data collection instruments were composed of open and 

closed questions and are described below. 

Hospital Manager: The data collection instrument 

consisted of a structured questionnaire, with the purpose 

of characterizing the sociodemographic profile of the 

hospitals and knowing the patient safety policies adopted 

at the institution. 

Hospital Infection Control Service Coordinator: This 

is a semi-structured instrument, whose purpose was to 

characterize the hospital infection control service team, 

describe the surveillance and prevention actions of HAIs, 

and identify the existence of standards and protocols related 

to the use of antibiotics, control of bacterial resistance, 

prevention of HAIs and encouraging hand hygiene. 

Coordinators of the Inpatient and Intensive Care 

Units: Through this structured questionnaire, composed 

of closed questions, the objective was to identify the 

knowledge of the coordinators of the care units on the 

actions implemented and performed on surveillance and 

prevention of HAIs, control of bacterial resistance and 

standard precautionary measures and isolation. 

Situational diagnosis in Inpatient and Intensive 

Care Units: For the situational diagnosis, a structured 

questionnaire was used, composed of closed questions, 

with the objective of evaluating the adoption of 

measures for the prevention of HAIs, control of bacterial 

resistance and hand hygiene in the clinical practice of 

the professionals and also to evaluate the infrastructure 

and the provision of inputs that favor adherence to the 

good practices. 

After this stage on identifying policies, knowledge 

and practices, the data were analyzed, and a score was 

developed based on guidelines considered as the gold 

standard for controlling the spread of bacterial resistance, 

such as the rational use of antibiotics, adherence to hand 

hygiene, and standard and contact precautions(22). For 

constructing the ranking, scores were predicted, seeking 

to know and determine the degree of adherence to the 

measures and potential weaknesses in adhering to these 

guidelines(23), as per Figure 2.
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Item Measurements Score Expected Source

1

There is a protocol to guide the 
prescription of therapeutic antibiotics

1- Yes = 0.5 points
2- No/Does not know = 0.0 points

There is a protocol in 
the institution

Interview with the 
SCIH Coordinator

There is a protocol to guide 
the prescription of prophylactic 
antibiotics

1- Yes = 0.5 points
2- No/Does not know = 0.0 points

There is a protocol in 
the institution

Interview with the 
SCIH Coordinator

2
Audits therapeutic antibiotics 1- Yes = 0.5 points

2- No/Does not know = 0.0 points
Audit of therapeutic 
antibiotics performed

Interview with the 
SCIH Coordinator

Audits prophylactic antibiotics 1- Yes = 0.5 points
2- No/Does not know = 0.0 points

Audit of prophylactic 
antibiotics performed

Interview with the 
SCIH Coordinator

3 Knows the five moments for hand 
hygiene

1- Full answer: Before contact with the patient, 
before performing an aseptic procedure, after 
risk of exposure to body fluids, after contact 
with the patient, after contact with areas close 
to the patient = 1.0 point
2- Incomplete*/Does not know = 0.0 points

Knows completely 
the five moments 
recommended by the 
WHO for hand hygiene 

Interview with 
the Care Units 
Coordinator 

4 (i) Identifies the standard precautions

1- Full answer: Hand hygiene, using PPE 
when there is a risk for contact with blood 
or secretions and disposing sharps in 
appropriate containers = 1.0 point
2- Incomplete†/Does not know = 0.0 points

Completely identifies 
the standard 
precautionary 
measures 

Interview with 
the Care Units 
Coordinator 

5 (i)
Personal protective equipment 
used when the patient is in contact 
precaution

1- Full answer: Procedure gloves and 
cloak = 1.0 point
2- Incomplete‡/Does not know = 0.0 points

Wears gloves and cloak 
when handling patient 
in contact precaution

Observation in 
Assistance Units 

Score Total

5 = completely adopts

3 to 4.5 = partially adopts

2 to 2.5 = poor adoption

0 to 1.5 = does not adopt

Incomplete: did not answer all five moments for hand hygiene; †Incomplete: did not answer to all the measures considered in this study for standard 
precautions; ‡Incomplete: did not use all the personal protective equipment required in this study when handling patients in contact precautions

Figure 2 - Proposal of the score for coping with bacterial resistance according to the global action proposed by the WHO

The data obtained in the interviews and diagnoses 

were analyzed in the Statistical Package for the Social 

Sciences (SPSS), version 22.0, using descriptive statistics 

to characterize the studied population, by calculating 

absolute and relative frequencies.

Results 

From the interviews with the health managers, it 

was observed that the majority (70.0%; N=21) of the 

interviewees were female, and their main training was 

in the health area (70.0%; N=21). Also, by means of an 

interview with the health managers, the profile of the 30 

participating institutions in Minas Gerais was identified. Of 

these, 43.3% (N=13) were located in the central region of 

the state, followed by the Southeast, with 20% (N=06), 

North and South, each with 10% (N=03). There was 

predominance of non-accredited hospitals, 63.3% (N=19). 

Of these, 60% (N=18) focused on teaching and research, 

which met high-medium complexity, and 43.3% (N=13) 

were philanthropic. 

The accredited hospitals accounted for 36.7% 

(N=11) of the sample. Among the certifiers, 72.7% 

(N=08) were certified by the National Accreditation 

Organization (Organização Nacional de Acreditação, ONA); 

9.1% (N=01) by the International Organization 

for Standardization (ISO) 9001; 9.1% (N=01) by 

Commitment to Hospital Quality (Compromisso com a 

Qualidade Hospitalar, CQH) and 9.1% (N=01) by the 

Canadian accreditation, from the Canadian Council on 

Health Services. 

Regarding the accreditation level, 75% (N=06) of 

the institutions accredited by the ONA corresponded to 

level three, 12.5% (N=01) to level two and 12.5% (N=01) 

did not report. The hospitals accredited by the Canadian 

certifier and by the CQH presented diamond level and 

level one, respectively. The majority of the accredited 

hospitals, 45.4% (N=05), were in the Central Region 

of the state, followed by 36.4% (N=04) located in the 

Southeast Region, 9.1% (N=01) in the Region North, and 

9.1% (N=01) in the South Region. 

It was observed that the mean number of beds found 

in the study was 288 (153 – 1080), and 41 (9 – 155) 

intensive care beds. Among the ICUs types, the following 

prevailed: 100% (N=30) of the institutions had beds for 

adult patients, 60% (N=18) for neonatal patients, and 

53.3% (N=16) for children/Pediatrics.

Considering the interviews with the coordinators 

of the SCIHs, 100% (N=30) were health professionals, 

83.3% (N=25) nurses, 13.3% (N=04) physicians, 

and 3.3% (N=01) pharmacists. The mean number of 

professionals working in the SCIH was two (1-13) 
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nurses, two (0-4) physicians, one (0-3) employee with 

administrative function, one (0-5) Nursing student, and 

one (0- 1) medical student. 

It was also identified that all the services 

implemented actions to control the transmission of 

antibiotic-resistant bacteria in situations where the 

patient had colonization or infection associated with 

resistant bacteria. Among the actions mentioned, 

93.3% (N=28) adopted contact precautions for patients 

with resistant bacteria, 60% (N=18) identified the 

beds, 56.7% (N=17) had private rooms, and 30% 

(N=19) individualized articles used in care, such as 

thermometers, stethoscopes and sphygmomanometers. 

In addition to these, 93.3% (N=28) of the coordinators 

of the SCIHs stated that they made technical visits in the 

sectors, with 46.7% (N=28) stating that they perform 

them at least annually. 

In 93.3% (N=28) of the institutions, pre-established 

routines or protocols for the rational use of antibiotic 

prophylaxis in surgeries were referred by the services, 

and 86.7% (N=26) stated that they conducted audits. In 

81.5% (N=22) of the institutions, the audit was performed 

by the physician, and 73.1% (N=19) conducted them 

daily. In the other institutions, the pharmacist or nurse 

carried out audits on a weekly, monthly or quarterly basis. 

Regarding therapeutic antibiotics, 86.7% (N=26) of the 

hospitals stated that they had protocols, and 83.3% 

(N=25) reported conducting audits. Most of the audits, 

83.3%, (N=25), were performed by the physician on a 

daily basis. In a hospital, the audit was performed by a 

pharmacist weekly or quarterly. 

The majority, 76.7% (N=23), of the SCIHs of 

the participating institutions carried out campaigns to 

encourage hand hygiene at least annually, and 93.3% 

(N=28) of the services provided training for the multi-

professional team. Regarding training periodicity, 40% 

(N=12) performed it less than annually and 36.7% 

(N=11), annually. 

The indicators on the adherence to hand hygiene 

were found in 93.3% (N=28) of the institutions, with 

82.1% (N=23) consuming products such as soap and 

alcohol, 50% (N=14) direct observation, and 7.1% 

(N=02) indirect observation. In some institutions, using 

more than one method of monitoring adherence has 

been reported. 

Through an interview with the coordinators of 

the assistance units (N=60), who were nurses in their 

entirety, their knowledge of the standard precautions 

was questioned, and 100% (N=60) stated that they 

knew about that precaution. However, when asked to 

cite the measures that compose it, 93.3% (N=28) of the 

interviewees in the ICUs and 86.7% (N=26) in the IUs 

were unaware of or answered incompletely about hand 

hygiene, use of personal protective equipment (PPE), and 

disposal of sharps in an appropriate container. 

Regarding the five moments for hand hygiene, 

recommended by the WHO, the majority, 98.3% (N=59), 

of the nurses from the health care units reported knowing. 

However, when asked to describe the moments, 93.3% 

(N=28) of the interviewees of the IUs and 63.4% 

(N=19) of the ICUs were unaware of them or answered 

incompletely. The least remembered moments were the 

following: after contact with surfaces close to the patient 

and after exposure to body fluids. 

During the situational diagnosis of the IUs 

(N=30) and ICUs (N=30), it was observed, among the 

professionals working in the clinical practice, which 

personal protective equipment was mandatorily used in 

the care of patients in contact precautions. The majority, 

93.4% (N=56), of the professionals used the two pieces 

of equipment, the measure having the highest percentage 

of correct answers. 

In the set of measures proposed for the 

construction of the score, analyzing the knowledge of 

the professionals from the inpatient and intensive care 

units interviewed at the institution, based on the answers 

obtained for the adoption of measures for the prevention 

and containment of bacterial resistance, it was observed 

that 90% (N=54) of the respondents in the care units 

did not completely identify the standard precautionary 

measures, the least mentioned being the disposal of 

sharps in appropriate containers, and 78.3% (N=47) 

did not fully know the five moments for hand hygiene, 

as shown in Figure 2. 

For handling the patients in contact precautions, 

93.4% (N=56) of the professionals used gloves and 

cloaks, 90% (N=27) of the institutions had protocols to 

guide the prescription of antibiotics, and 85% (N=26) 

conducted audits.

As a result of the observational diagnosis, the 

position of the soap and alcohol dispensers was verified. 

It was evident that both were side by side in 58.3% 

(N=35) of the Nursing posts of the care units visited, 

the majority of which, 63.3% (N=19), was located in 

the IUs, and 53.3% (N=16) in the ICUs. These were 

also side by side in 36.6% (N=22) of the patients’ 

rooms, 35.0% (N=21) of the expurgations, and 23.3% 

(N=14) of the corridors. It was observed that, in 96.7% 

(N=58) of the health care units, the health professionals 

did not have alcohol gel in pocket bags available for 

individual use.

Based on the measures selected for the composition 

of the score (protocols to guide the prescription of 

prophylactic and therapeutic antibiotics, perform antibiotic 

audit, know the five moments for hand hygiene, identify 

the standard precautions, and correctly use gloves and 
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cloaks when handling patients in contact precaution), 

there was a difference in adherence to these measures 

on the part of the hospitals, as shown in Figure 3. From 

the adherence or not to these measures, each hospital 

participating in the study was assigned a score, as shown 

in Figure 4.

*SP = Standard precaution; †HH = Hand hygiene; ‡ATB = Antibiotic; §PPE = Personal protective equipment

Figure 3 – Distribution of the adoption of the measures proposed for the score, according to their adherence among 

the large hospitals of Minas Gerais (n=30), participants of the study. Belo Horizonte, MG, Brazil, 2019

Figure 4 – Adherence of the institutions participating in the study to the score of the WHO global bacterial resistance 

action plan among the large hospitals of Minas Gerais (n=30). Belo Horizonte, MG, Brazil, 2019

Discussion

The majority, 43.3% (N=13), of the large general 

hospitals were located in the central region of the state 

and were philanthropic and non-accredited entities. The 

concentration of hospitals in this region confirms the 

uneven distribution of health services in Minas Gerais, 

demonstrating that the most economically developed 

territories bring together medium-high complexity 

services, becoming a reference for other regions(24). 

This finding is similar to the national situation, 

where there is greater concentration of hospitals in the 

Southeast or Central Regions, indicating that the higher 

the socioeconomic status of the individuals or regions, 

the better the health status and access to the health 

services(25).

Concerning the financing entity, difficulties related to 

the scarcity of resources, rising costs of care, technological 

advances, and the need to improve the quality of care 

provided to patients were mentioned(26). Philanthropy has 

an important part of the Brazilian hospital park, with a 

special presence among healthcare service providers for the 

Unified Health System (Sistema Único de Saúde, SUS)(26).

Non-accredited institutions were prevalent in 

this study, which is in line with data from the ONA, 

which revealed 43 accredited hospitals in the state of 

Minas Gerais(27). National or international accreditation 

processes that evaluate and certify health services in 

terms of meeting patient care requirements contribute 

to improving safety, process quality, and continuous 

improvement(28-30). 

The literature argues that accredited institutions 

invest in the implementation of processes and policies 

to promote improvement and adherence to good practices, 

as accreditation is able to promote changes in hospital 

management and decision-making processes, in addition 

to stimulating the commitment of the hospital with the 

quality and patient safety assessment processes(28-30). 
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Recognizing the worldwide impact of bacterial 

resistance on public health, the WHO has considered 

its containment as a global priority. Five areas of action 

have been defined for its control: improving awareness 

and understanding on bacterial resistance through 

communication, education and training; regulation and 

rational use of antibiotics; encouraging research for the 

development of new antimicrobials; improvements in 

the surveillance systems for infections associated with 

resistant pathogens and promotion of effective measures 

to reduce the transmission of these pathogens to 

susceptible individuals in the health services(4).

In this study, the existence of protocols to guide 

the prescription of antimicrobials and to carry out audits 

was considered, as well as complete knowledge by 

the health professionals on the five moments for hand 

hygiene, the identification of the standard precautions 

by the professionals and of the individual protective 

equipment for mandatory use for patients in contact 

isolation, as the necessary measures for the control of 

bacterial resistance in large hospitals in Minas Gerais. 

Rational use of antimicrobials, improvements in adherence 

to hand hygiene, and standard and contact precautions 

are referred to in the scientific literature as gold standard 

measures for the control of bacterial resistance(22,31).

In most of the institutions participating in the study, 

the existence of protocols to guide the prescription of 

antibiotics and of audits carried out by the SCIH medical 

team was mentioned. The standardization of antimicrobials 

is linked to a drug control policy and programs for the 

rational use of these drugs, representing extremely 

important actions in the optimization of antimicrobial 

therapies and in minimizing the occurrence of bacterial 

resistance(32-33). 

A number of studies indicate that protocols developed 

based on local microbiology have a direct impact on 

reducing infections and colonization by resistant bacteria 

in hospitalized patients(33-34). In addition, it is emphasized 

that these protocols focus on continuing education, provide 

information feedback, and measure the results by means 

of indicators of adherence to good practices and actual 

consumption of antimicrobials by care unit(35-37). 

The knowledge on the five moments for hand hygiene 

was considered the second item for containing bacterial 

resistance in the health services; however, it was one 

of the measures with the lowest percentage of correct 

answers. In line with the results found, a study carried 

out in a Brazilian hospital verified that 56.7% of the 

professionals claimed to know the five moments for hand 

hygiene; however, 8.1% correctly described the moments, 

and just over 50% reported having received hand hygiene 

training(38). In two hospitals of Paraná, the knowledge of 

Nursing professionals on hand hygiene was assessed and 

it was concluded that 86.5% of the interviewees did not 

fully know the five moments(39). 

These findings confirm that, although the 

professionals recognize hand hygiene as one of the 

essential measures to control the spread of resistant 

microorganisms in the hospital environment, knowledge 

on the five moments remains a challenge(38-40). Above 

all, the different opportunities for adhering to the care 

of the same patient. 

The moments after contact with surfaces close 

to the patient and after exposure to body fluids were 

the indications most overlooked by the professionals. 

Differently from the current study, a research study 

that evaluated the opportunities for hand hygiene by 

health professionals demonstrated that the opportunities 

before contact with the patient and before the aseptic 

procedure were the ones with the lowest adherence(41). 

This reinforces that the lack of knowledge on the hand 

hygiene moments may come to impact the adherence to 

opportunities in the clinical practice since, in the present 

study, the professionals did not recognize the relevant 

moments for the risk of transmitting antibiotic-resistant 

bacteria. 

Regarding the identification of the standard 

precautions, it was verified that most of the professionals 

interviewed did not report hand hygiene and the disposal 

of sharps in an appropriate container as the measures 

that comprise them. The literature shows that knowledge 

on the standard precautionary measures is lower than 

desired, demonstrating that the professional does not 

have adequate knowledge on this important principle(42). 

A study conducted in Europe revealed that 21% of 

the professionals are unaware of hand hygiene as an 

indication of the standard precaution(43). The importance 

of the professionals’ knowledge in adhering to the 

recommendations and the relevance of training to change 

the reality found is reinforced(44). 

With regard to the mandatory PPE in the care of 

patients in contact precautions, in this study, the use 

of cloaks and gloves by the professionals in most of the 

hospitals was evidenced. The national and international 

recommendations reinforce that contact precautions 

should be initiated from proof of colonization/infection 

by resistant bacteria(22,45). 

A study that evaluated the impact of implementing 

contact precautions for all patients in a burn unit after 

an outbreak of Acinetobacter baumanii demonstrated 

that the application of contact precautions for all 

the patients in an ICU may not reduce colonization 

by resistant microorganisms among the patients(46). 

It was verified that the reduction in the spread of 

resistant microorganisms among the patients is due 

to multifaceted strategies, which involve the rational 
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use of antibiotics, hand hygiene, and adherence to the 

standard and contact precautions(45). 

However, a study that evaluated the adoption of 

contact precautions, before confirmation of colonization 

or infection by resistant microorganisms, highlighted 

the importance of surveillance cultures in the tracking 

of patients in an ICU and the implementation of contact 

precautions for all the patients(47). 

It is also emphasized that the identification of the 

colonized/infected patient before contact isolation is 

necessary(45), the importance is reinforced that the contact 

precaution is implemented for all the colonized patients 

and that it remains until the end of the hospitalization, 

according to the recommendations of the Guideline 

for Isolation Precautions: Preventing Transmission of 

Infectious Agents in Healthcare Setting(22).

Despite the high adherence to the PPE to provide 

assistance to patients in contact precautions, in the 

present study, communication failures, work overload, 

inadequate physical structure, inaccessibility to protective 

equipment, and organizational and managerial aspects 

were referred to as factors that interfere with the use of 

personal protective equipment by the professionals(48). 

For the proposal of the score, in the group of 

hospitals evaluated it was verified that the measures of 

prevention and/or containment of bacterial resistance 

were not fully adopted in the clinical practice. As evidenced 

during the interviews carried out in the health care units, 

insufficient knowledge on the standard precautions and 

the five moments for hand hygiene stood out. 

The partial adherence of the hospitals to measures 

to prevent bacterial resistance is related to the prevention 

and control policy for antibiotic-resistant bacteria 

developed by the hospitals, since it was reported as the 

focus of action in only one hospital; the professionals’ 

lack of knowledge on preventive measures such as the 

standard precautions and the five moments for hand 

hygiene, which, in turn, lead to inconsistent conducts 

in the clinical practice, favoring the spread and lack of 

control of bacterial resistance(38,44).

Regarding the policy of control of bacterial resistance 

developed, it is related to the frequency of epidemiological 

surveillance actions and monitoring of indicators associated 

with resistant bacteria carried out by the SCIHs in the 

hospitals. In this sense, the role of the SCIH technical 

visits to the assistance sectors is highlighted. 

A number of studies have shown that the presence 

of a SCIH professional in the units favors adherence 

to infection prevention measures and is an opportune 

moment for guidance and identification of gaps(49-50). The 

view of specialist professionals with a focus on infection 

prevention and control tends to favor improvements in the 

work and patient care processes, in addition to providing 

the approach and guidance of the professionals in the 

clinical practice(49-50).

Regarding the use of indicators, it was observed that 

most of the hospitals evaluated the occurrence of HAIs 

associated with resistant bacteria. Monitoring indicators 

related to the adherence to the standard precautionary 

and contact measures, in addition to hand hygiene 

(direct/indirect observation/product consumption) are 

important instruments for measuring the adherence of the 

professionals in the clinical practice to bacterial-resistance 

control measures, in addition to enabling identification 

of gaps(51).

The professionals’ lack of knowledge on the 

preventive measures has a direct impact on the clinical 

practice because, when the professionals are unaware 

of aspects that include the ways of transmissibility of 

resistant bacteria and of the prevention measures, they 

tend to underestimate the risks and not to adopt such 

measures in the clinical practice(38,44). In this sense, it is 

essential to carry out institutional training, which results 

in improving the knowledge of the multidisciplinary 

team, care processes and activities. The trainings should 

promote the development of new skills in care, integrating 

all the professional categories(51). 

Finally, the inadequate infrastructure, associated 

with the provision of soap and alcohol at the points of 

assistance, are also important for the containment of 

bacterial resistance. The side-by-side arrangement of 

the dispensers in the Nursing stations, evidenced in the 

present study, can implicitly reinforce the sequential 

procedure, a practice that should not be adopted by the 

team(7,52-53). 

In addition, a number of studies reinforced the 

importance of the existence of alcohol dispensers at the 

points of assistance, as recommended by Resolution RDC 

No. 42, 2010(54), as well as booklets that remind the 

professional to perform hand hygiene, availability of good 

quality personal protective equipment and in sufficient 

numbers to favor adherence to hand hygiene and to the 

standard and contact precautionary measures(7,55). 

Containing bacterial resistance is a WHO goal and, 

in Brazil, the Anvisa has published several documents 

in line with these recommendations(4,13). However, the 

greatest difficulty is related to the implementation of 

these guidelines in the clinical practice, as evidenced in 

this study. 

Controlling bacterial resistance is a major challenge 

for health institutions, especially the Brazilian. So that, in 

2016, the National Program for the Prevention and Control 

of Infections Related to Health Care (Programa Nacional 

de Prevenção e Controle de Infecções Relacionadas à 

Assistência à Saúde, PNPCIRAS) for the 2016-2020 five-

year period was published, among whose objectives is to 
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prevent and control the spread of microbial resistance in 

the health services(56). 

Aiming at its consolidation, national events focusing 

on inducing infection prevention and control actions 

for managers, health surveillance technicians and 

coordinators of infection control commissions have been 

promoted. In addition, the states were encouraged to 

implement HAI prevention and control programs, national 

guidelines for the preparation of the Antimicrobial Use 

Management Program in Health Services were published, 

and proposals for national HAI prevention and control 

actions were submitted to the Ministry of Health (Ministério 

da Saúde, MS)(56).

Despite these advances, in 2020 the program 

is concluded and, however, it appears that much still 

needs to be done with regard to the control of bacterial 

resistance in Brazil and worldwide. So much so that 

projections point to a considerable human and financial 

cost related to bacterial resistance, indicating that, if it 

is not controlled by 2050, it will be responsible for the 

death of ten million more people each year and for a 

reduction between 2.0% and 3.5% of the countries’ gross 

domestic product (GDP), which will cost the world more 

than 100 trillion dollars(8).

As for the limitations, it can be pointed out that 

the number of beds informed in the national registry of 

health institutions by the IT department of the Unified 

Health System (DATASUS) was out of date. During the 

research, it was noticed that the number of beds informed 

by the managers was different from that indicated in the 

register. In view of this limitation, the number of beds 

informed by the managers at the time of the interview 

was considered. In addition, the difficulty of agreement 

of other institutions to carry out the research stands out, 

which prevented a larger sample.

Although the observational model is considered 

an important strategy in the analysis of processes and 

routines, the Hawthorne Effect may have occurred. 

Although the professionals were followed up in a way 

that they did not realize that they were being observed 

and according to the opportunity of the action performed, 

they were aware of the presence of the researchers; 

therefore, an increase in the adherence to some practices 

may have happened. To minimize this effect, observations 

were made concurrently with the situational diagnosis.

In addition, despite being a representative sample, 

the care units’ observations were made with reference to 

the hospital unit. However, the results found have been 

compatible and can be generalized, since that the considered 

sample unit was large hospitals in Minas Gerais, and more 

than 90% of these institutions participated in the study.

Although in this study it was not possible to observe 

all the measures for the prevention of bacterial resistance 

in the clinical practice, such as the prescription of 

antimicrobials and the conduction of audits, the present 

research allowed the knowledge of a local reality, in 

need of attention, review and improvement by means of 

infection control policies. 

The findings of the present study point to a reality 

that certainly extrapolates a setting for the state of Minas 

Gerais, which can be comparable and representative of 

the national context, considering the findings of different 

studies conducted in other regions of the country. 

In this sense, it is reinforced that the adherence 

gaps can express that, although the Anvisa regulations 

and recommendations are being published, in the reality 

of the institutions the problem is still very serious and 

exists for different reasons, such as those found in this 

study: lack of the professionals’ knowledge on the five 

moments for hand hygiene and standard precautions, 

inadequate logistics of soap and alcohol dispensers at 

the points of assistance, and absence of specific policies 

and with regulatory power to control bacterial resistance.

Despite the limitations, this study contributed to 

identify the actions and measures to control bacterial 

resistance developed in hospitals and, mainly, those 

that needed more attention. It brought the reality 

of institutional policies and practices closer by the 

involvement of managers, the infection control commission 

and, above all, by revealing the knowledge of the frontline 

professionals directly involved in the assistance. Thus, 

undoubtedly, the results found in the present study can be 

extrapolated, revealing aspects that must be investigated 

and remedied throughout the country, supporting policies 

and practices for the different regions. 

Conclusion

Regarding the prevention and control actions carried 

out by the hospitals, it was noticed that most of them 

monitored adherence to hand hygiene, had protocols 

and conducted antibiotic audits, implemented standard 

and contact precautions, identified the bed of the patient 

with resistant bacteria, and adopted routine surveillance 

cultures. 

When analyzing the measures that constituted 

the score, it was evidenced that most of the hospitals 

participating in the study partially adopted the measures 

for the prevention and control of bacterial resistance. 

Despite the existence of prophylactic and therapeutic 

antibiotic protocols, the performance of their audits and 

the adherence to the use of personal protective equipment 

when assisting a patient in contact precautions, the 

standard precaution identification measurements and 

knowledge on the five moments for hand hygiene have 

not been fully answered.
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Regarding the guidelines chosen for the proposal of 

the score, among which, rational use of antimicrobials and 

improvements in the adherence to hand hygiene and to 

the standard and contact precautions, are referred to in 

the scientific literature as gold standard measures for the 

control of bacterial resistance. These should compose a 

multi-modal strategy within the institutions. Despite being 

recognized for resistance control, it was observed that 

they are not fully adopted in the clinical practice, which 

may be related to the professionals’ lack of knowledge 

and to inadequate infrastructure. 

The lack of knowledge of the Nursing professionals on 

the five moments for hand hygiene and on the standard 

precautions, inadequate logistics of soap and alcohol 

dispensers at the points of assistance, and the absence 

of a specific policy with regulatory power to control 

bacterial resistance represent gaps for the adherence to 

the actions to prevent and control bacterial resistance in 

large hospitals in the state of Minas Gerais. 

The state of Minas Gerais is the largest in number of 

Patient Safety Centers, so it is necessary to investigate 

how patient safety actions and policies are being conducted 

in the hospitals. It is suggested that similar studies be 

conducted in other states to define a national overview. 

The need to consolidate the patient safety policies 

in the health institutions and the involvement of 

senior management to carry out actions in the clinical 

practice is highlighted. In addition, measures such as 

the identification of the standard precautions and the 

knowledge of the five moments for hand hygiene need 

to be reviewed among the health professionals, mainly in 

Nursing, the professional category that is most present 

during health care, demonstrating the importance of 

continuing education in an attempt to increase adherence 

to these practices and as a tool capable of influencing 

patient safety actions and containing the spread of 

resistant bacteria. 

Acknowledgments

To the Health Surveillance Secretariat of the State 

of Minas Gerais and to the municipality of Belo Horizonte 

for the partnership in conducting the data collection of 

this paper. 

References

1. Center for Disease Control. National Healthcare Safety 

Network. Patient Safety Component Manual. [Internet]. 

2020 [cited Apr 5, 2020]. Available from: https://www.

cdc.gov/nhsn/pdfs/pscmanual/pcsmanual_current.pdf 

2. Muto CA. Why Are Antibiotic-Resistant Nosocomial 

Infections Spiraling Out of Control? Infect Control 

Hosp Epidemiol. 2005;26(1):10-2. doi: http://doi.

org/10.1086/502481 

3. Anjos RM, Gozoli GF, Marão LB, Miranda IS, Ishibashi 

CC, Murazawa MM, et al. Letalidade hospitalar por 

bactérias multirresistentes em serviço do SUS, região de 

Sorocaba, São Paulo, Brasil. Rev Fac Cienc Med Sorocaba. 

[Internet]. 2015 [Acesso 16 mai 2019];17(32). Disponível 

em: https://revistas.pucsp.br/RFCMS/article/view/24785 

4. World Health Organization. Global Action Plan on 

Antimicrobial Resistance. [Internet]. Geneva: WHO; 2015 

[cited May 17, 2019]. Available from: https://www.who.

int/antimicrobial-resistance/global-action-plan/en/ 

5. Rios AC, Moutinho CG, Pinto FC, Del Fiol FS, Jozala 

A, Chaud MV, et al. Alternatives to overcoming bacterial 

resistances: State-of-the-art. Microbiol Res. 2016;19151-

80. doi: 10.1016/j.micres.2016.04.008

6. Agência Nacional de Vigilância Sanitária (BR). Medidas 

de Prevenção de Infecção Relacionada à Assistência à 

Saúde. [Internet]. Brasília: ANVISA; 2017 [Acesso 23 

mai 2019]. Disponível em: http://portal.anvisa.gov.br/

documents/33852/3507912/ 

7. Oliveira AC, Paula AO, Iquiapaza R, Gama CS. Profile of 

microorganisms associated with colonization and infection 

in intensive therapy. Rev Epidemiol Control Infecção. 

[Internet]. 2017 [cited May 28, 2019];7(2):101-6. 

Available from: https://online.unisc.br/seer/index.php/

epidemiologia/article/view/8302 

8. O’Neill CJ. Antimicrobial Resistance: Tackling a crisis for 

the health and wealth of nations. [Internet]. 2014 [cited 

Apr 15, 2019]. Available from: https://amr-review.org/

sites/default/files/AMR%20Review%20Paper%20-%20

Tackling%20a%20crisis%20for%20the%20health%20

and%20wealth%20of%20nations_1.pdf

9. Cassini A, Högberg LD, Plachouras D, Quattrocchi A, 

Hoxha A, Simonsen GS, et al. Attributable deaths and 

disability-adjusted life-years caused by infections with 

antibiotic-resistant bacteria in the EU and the European 

Economic Area in 2015: a population-level modelling 

analysis. Lancet Infect Dis. 2019;1956-66. doi: http://

doi.org/10.1016/S1473-3099(18)30605-4 

10. Axente C, Licker M, Moldovan R, Hogea E, Muntean 

D, Horhat F, et al. Antimicrobial consumption, costs and 

resistance patterns: a two-year prospective study in a 

Romanian intensive care unit. BMC Infect Dis. [Internet]. 

2017 [cited May 24, 2019];17358. Available from: https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC5441004/ 

11. Matos EC, Matos HJ, Conceição ML, Rodrigues YC, 

Carneiro IC, Lima KV. Clinical and microbiological features 

of infections caused by Pseudomonas aeruginosa in 

patients hospitalized in intensive care units. Rev Soc 

Bras Med Trop. 2016;49(3):305-11. doi: http://dx.doi.

org/10.1590/0037-8682-0446-2015 

about:blank


www.eerp.usp.br/rlae

11Mello MS, Oliveira AC.

12. World Health Organization. Antimicrobial resistance: 

Prioritization of Pathogens to guide Research and 

Development of New Antibiotics. [Internet]. Geneva: 

WHO; 2017 [cited May 17, 2019]; Available from: https://

www.who.int/medicines/areas/rational_use/prioritization-

of-pathogens/en/ 

13. Agência Nacional de Vigilância Sanitária (BR). Plano 

Nacional para a Prevenção e o Controle da Resistência 

Microbiana nos Serviços de Saúde. [Internet]. 2017 

[Acesso 23 mai 2019]. Disponível em: http://portal.

anvisa.gov.br/documents/33852/271855 

14. Oliveira FJG, Meneses LST, Caetano JA, Silva VM, 

Oliveira MLB, Machado JJA. Avaliação das práticas de 

adesão à higienização das mãos relacionadas com linhas 

vasculares em uma Unidade de Terapia Intensiva. Vigil 

Sanit Debate. 2015;3(4):55-61. doi: 10.3395/2317-

269x.00520 

15. Lei J, Han S, WW, Wang X, Xu J, Jiru H. Extensively 

drug-resistant Acinetobacter baumannii outbreak cross-

transmitted in an intensive care unit and respiratory 

intensive care unit. Am J Infect Control. 2016;(16):30256-

65. doi: 10.1016/j.ajic.2016.03.041 

16. Zottele C, Magnago TSBS, Dullius AIS, Kolankiewicz 

ACB, Ongaro JD. Hand hygiene compliance of healthcare 

professionals in an emergency department. Rev Esc 

Enferm USP. 2017;51. doi: http://dx.doi.org/10.1590/

s1980-220x2016027303242 

17. Vikke HS, Vittinghus S, Giebner M, Kolmos HJ, 

Smith K, Castén M, et al. Compliance with hand hygiene 

in emergency medical services: an international 

observational study. Emerg Med J. 2019;36(3):171-5. 

doi: 10.1136/emermed-2018-207872 

18. Ministério da Saúde (BR). Portaria nº 2.224/GM, de 

5 de dezembro de 2002. [Internet]. Brasília: MS; 2002 

[Acesso 17 mai 2019]. Disponível em: http://www.sbccv.

org.br/medica2-old/downloads 

19. Organização Mundial de Saúde. Os cinco momentos 

para a higienização das mãos. [Internet]. Genebra: OMS; 

2013 [Acesso 19 mai 2019]. Disponível em: http://

www.anvisa.gov.br/servicosaude/controle/higienizacao_

oms/5%20momentos%20A3.pdf 

20. Centres for Disease Control and Prevention. SSSI 

baseline prevention practices assessment tool for states 

establishing HAI prevention collaboratives using ARRA 

funds. [Internet]. 2010 [cited Mar 10, 2019]; Available 

from: https://www.cdc.gov/hai/recoveryact/pdf/clabsi_

evalquestions_final.pdf 

21. Agência Nacional de Vigilância Sanitária (BR). 

Investigação e Controle de Bactérias Multirresistentes. 

[Internet]. Brasília: ANVISA; 2007 [Acesso 15 mai 2019]. 

Disponível em: http://www.anvisa.gov.br/servicosaude/

controle/reniss/manual%20_controle_bacterias.pdf 

22. Centres for Disease Control and Prevention. Guideline 

for Isolation Precautions: Preventing Transmission of 

Infectious Agents in Healthcare Settings. [Internet]. 2007 

[cited Mar 10, 2019]; Available from: https://www.cdc.

gov/infectioncontrol/guidelines/isolation/index.html 

23. Pimenta HB, Caldeiras AP. Cardiovascular risk factors on 

the Framingham Risk Score among hypertensive patients 

attended by family health teams. Cienc Saude Coletiva. 

[Internet]. 2014 [cited May 24, 2019];19(6):1731-9. doi: 

http://dx.doi.org/10.1590/1413-81232014196.20092013 

24. Secretária do Estado de Saúde de Minas Gerais. Plano 

Diretor de Regionalização da Saúde de Minas Gerais (PDR/

MG). [Internet]. 2011 [Acesso 3 jun 2019]. Disponível em: 

https://cotec.fadenor.com.br/assets/documentos/350/

anexos/PDRMG_-_Plano_Diretor_de_Regionaliza.pdf 

25. Politi R. Desigualdade na utilização de serviços 

de saúde entre adultos: uma análise dos fatores de 

concentração da demanda. EconAplicada. [Internet]. 2014 

[Acesso 21 mai 2019];18(1):117-37. doi: http://dx.doi.

org/10.1590/1413-8050/ea379 

26. Barros TGT, Luppi CG. Philanthropic hospitals 

benefited by financial incentive program: a 

performance analysis. Saúde Debate. [Internet]. 

2018 [cited May 23, 2019];116(42):52-62. Available 

from: http://www.scielo.br/scielo.php?pid=S0103-

11042018000100052&script=sci_abstract&tlng=pt

27. Organização Nacional de Acreditação. Mapa de 

acreditações. [Internet]. 2019 [Acesso 2 mai 2019]. 

Disponível em: https://www.ona.org.br/mapa-de-

acreditacoes 

28. Mendes GHS, Mirandola TBS. Hospital accreditation 

as an improvement strategy: impacts and difficulties in 

six accredited hospitals. Gestão Prod. [Internet]. 2015 

[cited May 20, 2019];22(3):636-48. doi: http://dx.doi.

org/10.1590/0104-530X1226-14 

29. Terra JDR, Berssaneti FT. Acreditação hospitalar e seus 

impactos nas boas práticas em serviços da saúde. Mundo 

Saúde. [Internet]. 2017 [Acesso 22 mai 2019];40(1):11-

7. Disponível em: https://pesquisa.bvsalud.org/portal/

resource/pt/mis-39000?lang=es 

30. Oliveira JLCO, Matsuda LM. Accreditation: possibility 

of advancement in quality Management in healthcare 

and nursing? Rev. Latino-Am. Enfermagem. 2019;17(2). 

doi: https://doi.org/10.4025/cienccuidsaude.v14i2.28142 

31. World Health Organization. Global Antimicrobial 

Surveillance System. [Internet]. Geneva: WHO; 2017 

[cited May 25, 2019]. Available from: https://apps.who.

int/iris/bitstream/handle/10665/259744/9789241513449-

eng.pdf;jsessionid=B7A0FF4D63E3185012A7703E8EE65

574?sequence=1 

32. Viterbo FT, Pessalacia JDR, Silva ES. Risk factors in the 

use of antimicrobials in a hospital: bioethical reflections. 

about:blank
about:blank


www.eerp.usp.br/rlae

12 Rev. Latino-Am. Enfermagem 2021;29:e3407.

Acta Bioethica. 2017;22(2):321-9. doi: http://dx.doi.

org/10.4067/S1726-569X2016000200019 

33. Baur D, Gladstone BP, Burkert F, Carrara E, Foschi F, 

Döbele S, et al. Effect of antibiotic stewardship on the 

incidence of infection and colonisation with antibiotic-

resistant bacteria and Clostridium difficile infection: 

a systematic review and meta-analysis. Lancet Infect 

Dis. 2017;17(9):990-1001. doi: 10.1016/S1473-

3099(17)30325-0 

34. Cruz-Rodríguez NC, Hernández-García R, Salinas-

Caballero AG, Pérez-Rodríguez E, Garza-González E, 

Camacho-Ortiz A. The effect of pharmacy restriction of 

clindamycin on Clostridium difficile infection rates in an 

orthopedics ward. Am J Infect Control. 2014;42(6):71-3. 

doi: 10.1016/j.ajic.2014.02.018 

35. World Health Organization. Antimicrobial resistance: 

Global Report on Surveillance. [Internet]. Geneva: WHO; 

2014 [cited May 18, 2019]. Available from: https://www.

who.int/drugresistance/documents/surveillancereport/en/ 

36. Souza FC, Baroni MMFE, Roese FM. Perfil de utilização 

de antimicrobianos na unidade de terapia intensiva de 

um hospital público. Rev Bras Farm Hosp Serv Saúde. 

2018;8(4):37-44. doi: 10.30968/rbfhss.2017.084.007

37. Cabral LG, Menezes JP, Pinto PFC, Furtado GHC. 

Racionalização de antimicrobianos em ambiente hospitalar. 

Rev Soc Bras Clin Med. [Internet]. 2018 [Acesso 13 mai 

2019];16(1):59-63. Disponível em: https://pesquisa.

bvsalud.org/portal/resource/pt/biblio-884999 

38. Oliveira AC, Pinto SA. Patient participation in hand 

hygiene among health professionals. Rev Bras Enferm. 

[Internet]. 2018 [cited May 23, 2019];71(2). Available 

from: http://dx.doi.org/10.1590/0034-7167-2016-0124 

39. Derhun FM, Souza VS, Costa MAR, Inoue KC, Matsuda 

LM. Knowledge of nursing professionals regarding hand 

hygiene. Cogitare Enferm. 2016;21(3). doi: http://dx.doi.

org/10.5380/ce.v21i3.45588 

40. Borges PMG, Ribeiro LCM, Figueiredo LFS, Sirico 

SCA, Souza MA. Hand hygiene compliance among 

nursing technicians at a university hospital. Rev Enferm 

UERJ. 2016;24(2). doi: http://dx.doi.org/10.12957/

reuerj.2016.9945 

41. Souza LM, Ramos MF, Backer ESS, Meirelles LCS, 

Monteiro SAO. Adherence to the five moments for hand 

hygiene among intensive care professionals. Rev Gaucha 

Enferm. 2015;21-8. doi: http://dx.doi.org/10.1590/1983-

1447.2015.04.49090 

42. Silva GS, Almeida AJ, Paula VS, Villar LM. Knowledge 

and utilization of standard precaution measures by health 

professionals. Esc Anna Nery. 2012;16(1):103-10. doi: 

http://dx.doi.org/10.1590/S1414-81452012000100014 

43. Parmeggiani C, Abbate R, Marinelli P, Angelillo SE. 

Healthcare workers and health care-associated infections: 

knowledge, attitudes, and behavior in emergency 

departments in Italy. BMC Infect Dis. 2010;10:35. doi: 

10.1186/1471-2334-10-35 

44. Da Costa ALP, Silva JACS. Resistência bacteriana 

aos antibióticos e Saúde Pública: uma breve revisão 

de literatura. Estação Científica. 2017;7(2):45-57. doi: 

10.18468/estcien.2017v7n2.p45-57 

45. Furuya EY, Cohen B, Jia H, Larson EL. Long-Term 

Impact of Universal Contact Precautions on Rates of 

Multidrug-Resistant Organisms in ICUs: A Comparative 

Effectiveness Study. Infect Control Hosp Epidemiol. 

2018;39(5):534-40. doi: 10.1017/ice.2018.35 

46. Ho LA., Chambers R, Malic C, Papp A. Universal contact 

precautions do not change the prevalence of antibiotic 

resistant organisms in a tertiary burn unit. Burns. 

2017;43(2):265-72. doi: 10.1016/j.burns.2016.11.001 

47. Djibré M, Fedun S, Le Guen P, Vimont S, Hafiani M, 

Fulgencio JP, et al. Universal versus targeted additional 

contact precautions for multidrug-resistant organism 

carriage for patients admitted to an intensive care unit. 

Am J Infect Control. 2017;45(7):728-34. doi: 10.1016/j.

ajic.2017.02.001

48. Corrêa LBD, Gomes SCS, Ferreira TF, Caldas AJM. 

Factors associated with use of personal protective 

equipment by health care professionals who suffered 

accidents with biological materials in the State of 

Maranhão, Brazil. Rev Bras Med Trab. 2017;1679-4435. 

doi: 10.5327/Z1679443520170089

49. Silva ECM., Oliveira E. Infection in intensive care 

unit: the hospital audit on prevention and control. 

Rev Cient Multidisc Núcleo Conhec. [Internet]. 2016 

[cited May 10, 2019]. Available from: https://www.

nucleodoconhecimento.com.br/saude/auditoria-hospitalar-

prevencaocontrole 

50. Zehuri MMON, Slob EMGB. Auditoria em saúde: 

controle das IRAS, economia, higienização das mãos 

e antimicrobianos. Rev Saúde Desenvolv. [Internet]. 

2018 [Acesso 28 mai 2019];12(10): Disponível em: 

https://www.uninter.com/revistasaude/index.php/

saudeDesenvolvimento/article/view/885 

51. Saharman YR, Aoulad FD, El-Atmani S, Sedono R, 

Aditianingshi D, Karuniawati A, et al. A multifaceted hand 

hygiene improvement program on the intensive care units 

of the National Referral Hospital of Indonesia in Jakarta. 

Antimicrob Resist Infect Control. 2019. doi: 10.1186/

s13756-019-0540-4

52. World Health Organization. Guidelines on Hand 

Hygiene in Health Care. First Global Patient Safety 

Challenge Clean Care is Safer Care. [Internet]. Geneva: 

WHO; 2009 [cited May 18, 2019]. Available from: https://

www.who.int/gpsc/5may/tools/9789241597906/en/

53. Agência Nacional de Vigilância Sanitária (BR). Nota 

técnica n. 01/2018 GVIMS/GGTES/ANVISA: orientações 

gerais para a higiene das mãos em serviços de saúde. 



www.eerp.usp.br/rlae

13Mello MS, Oliveira AC.

Received: Nov 14th 2019
Accepted: Aug 1st 2020

Copyright © 2021 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

Corresponding author:
Mariana Sanches de Mello
E-mail: msdm_2013@hotmail.com

 https://orcid.org/0000-0003-0668-6499

Associate Editor:  
Maria Lúcia Zanetti

[Internet]. 2018 [Acesso 18 abr 2019]. Disponível em: 

http://portal.anvisa.gov.br/documents/33852/271858/

NOTA+T%C3%89CNICA+N%C2%BA01-2018+GVIMS-

GGTES-ANVISA/ef1b8e18-a36f-41ae-84c9-53860bc2513f

54. Agência Nacional de Vigilância Sanitária (BR). RDC 

42 de outubro de 2010. [Internet]. 2010 [Acesso 31 

ago 2019]. Disponível em: https://www20.anvisa.gov.

br/segurancadopaciente/index.php/legislacao/item/rdc-

42-de-25-de-outubro-de-2010 

55. Boskovie S, Sharawy WY, Alonso SR, Savic B. Bacterial 

contamination of stethoscopes in university hospitals – 

multicenter study. Medical Youth. [Internet]. 2015 [cited 

Ago 29, 2019];255-9. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/20818091 

56. Agência Nacional de Vigilância Sanitária. Programa 

Nacional de Prevenção e Controle de Infecções 

Relacionadas à Assistência à Saúde (2016-2010). 

[Internet]. Brasília: ANVISA; 2016 [Acesso 12 ago 

2019]. Disponível em: https://www20.anvisa.gov.

br/segurancadopaciente/index.php/publicacoes/item/

pnpciras-2016-2020 

Authors’ Contribution:

Study concept and design: Mariana Sanches de 

Mello, Adriana Cristina Oliveira. Obtaining data: 

Mariana Sanches de Mello, Adriana Cristina Oliveira. 

Data analysis and interpretation: Mariana Sanches 

de Mello. Statistical analysis: Mariana Sanches de 

Mello. Obtaining financing: Adriana Cristina Oliveira. 

Drafting the manuscript: Mariana Sanches de Mello. 

Critical review of the manuscript as to its relevant 

intellectual content: Mariana Sanches de Mello, Adriana 

Cristina Oliveira.

All authors approved the final version of the text.

Conflict of interest: the authors have declared that 

there is no conflict of interest.


