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Abstract

Objective: Data are scarce regarding hospital infection control committees and compliance with infection prevention and control (IPC) rec-
ommendations in Brazil, a country of continental dimensions.We assessed themain characteristics of infection control committees (ICCs) on
healthcare-associated infections (HAIs) in Brazilian hospitals.

Methods: This cross-sectional study was conducted in ICCs of public
and private hospitals distributed across all Brazilian regions. Data
were collected directly from the ICC staff by completing an online
questionnaire and during on-site visits through face-to-face
interviews.
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Results: In total, 53 Brazilian hospitals were evaluated from October 2019 to December 2020. All hospitals had implemented the IPC core
components in their programs. All centers had protocols for the prevention and control of ventilator-associated pneumonia as well as blood-
stream, surgical site, and catheter-associated urinary tract infections. Most hospitals (80%) had no budget specifically allocated to the IPC
program; 34% of the laundry staff had received specific IPC training; and only 7.5% of hospitals reported occupational infections in healthcare
workers.

Conclusions: In this sample, most ICCs complied with theminimum requirements for IPC programs. Themain limitation regarding ICCs was
the lack of financial support. The findings of this survey support the development of strategic plans to improve IPCs in Brazilian hospitals.

(Received 8 February 2023; accepted 11 February 2023)

Healthcare-associated infections (HAIs) affect millions of
patients worldwide annually and represent a major challenge
to patient care within hospitals.1 The World Health
Organization (WHO) estimates that ∼1.7 million patients are
affected by HAIs in the United States and 4 million in Europe
every year.2 HAIs affect patient outcomes by increasing mortal-
ity, promoting antimicrobial resistance and increasing health-
care-associated costs.1,3 The burden of HAI is even higher in
low- and middle-income countries, representing a greater epi-
demiological problem than in high-income countries.4 The
pooled prevalence of HAI in resource-limited settings (∼15.5
per 100 patients) is 2–3 times higher than the rates observed
in Europe and the United States. These infections also deter-
mine a marked economic impact at the societal level.3,4

Infection prevention and control (IPC) programs are a key
strategy in preventing HAIs and containing antimicrobial resis-
tance in hospitals.1–3 Adequate conditions for the development
and implementation of IPC programs have been considered a
key parameter of the quality of healthcare services.1–3,5 The
insufficiency of these conditions has been a challenge for low-
and middle-income countries, resulting in the aforementioned
consequences of high HAI rates.3,4 Evidence-based guidance for
national IPC programs is needed to support national and global
capacity building for the reduction of HAI and antimicrobial
resistance.1,3,5

In 2018, the WHO launched the IPC Assessment Framework
(IPCAF) with 8 core components, with the main objective of
providing an orientation to assess the situation of IPC at the
individual healthcare facility level and to monitor the develop-
ment and improvement of IPC activities over time.6 The com-
ponents are as follows: IPC program; IPC guidelines; IPC
education and training; HAI surveillance; multimodal strategies
for implementation of IPC interventions; monitoring and audit
of IPC practices and feedback; workload, staffing, and bed occu-
pancy; and built environment, materials, and equipment for IPC
at the facility level.6

In the last decade, several studies have evaluated IPC programs
worldwide, and virtually all from high-income countries.3,7–17 The
results of countrywide surveys of IPC programs are relevant
nationally to drive public health policies and internationally to
identify global inequalities in both quality and implementation
processes of IPC programs among countries.18 These surveys are
also important because they contribute to continued awareness
of the importance of IPC and alert participants and policy makers
to review gaps and priorities for action, allowing them to set targets
to improve national IPC programs.18

Brazil is a country of continental dimensions with a population
of >215 million.19 IPC program content and implementation are
an attribution of infection control committees (ICCs), whose exist-
ence in Brazil has beenmandatory by law since 1997,20 whereas the

management of IPC programs at the federal level has been assigned
to the Brazilian Health Regulatory Agency (ANVISA for short, in
Portuguese).21 Although some studies have evaluated IPC pro-
grams in Brazil, they have usually been restricted to a single city
or state.11,22–24 Owing to the high heterogeneity of the economic,
social, and healthcare structure in Brazil, Padoveze et al25 high-
lighted the fragility of IPC and ICC quality assessments in the
country and the urgent need to overcome this limitation. Only 1
has study assessed the structures for prevention of HAI in
Brazilian hospitals, and it was conducted between 2011 and
2013.11 Since then, however, several global and national actions
have been implemented to increase awareness of HAI and to pro-
mote improvements in IPC programs. In this study, we assessed
IPC programs and ICCs from Brazil, including hospitals from
all 5 regions of the country, after the implementation of national
and international actions to increase awareness of HAI.

Methods

Study design and data collection

We conducted a cross-sectional study in Brazilian public and pri-
vate hospitals from October 2019 to December 2020. The ICCs
included in this study were those from hospitals participating in
the Impact of Infections by Antimicrobial-Resistant
Microorganisms in Patients Admitted to Adult Intensive Care
Units in Brazil: Platform of Projects to Support the National
Action Plan for the Prevention and Control of Antimicrobial
Resistance (IMPACTO-MR) program. This multicenter, country-
wide platform is supported by the Brazilian Ministry of Health and
was created to develop studies related to HAIs and antimicrobial
resistance.26 The centers were selected by convenience sampling
ensuring they encompass all 5 Brazilian federative regions.

The questionnaire used in this study, containing the IPC pro-
gram elements and specific structural characteristics of the hospi-
tal, was developed and adapted from the ANVISA guidelines for
completing the assessment of patient safety practices.27 The ques-
tionnaire shares similarities with most of the variables in each
WHO IPCAF core component (Supplementary Material), and
for this reason, no scoring system was used.

The data collection process started with an online questionnaire
sent to the professional in charge of the ICC in all institutions, to be
answered using the REDCap platform. Once completed, a team of
2–3 investigators conducted an on-site visit to the participating
institutions to check documents and validate the answers received
online. The audit visit focused on the documents, processes, and
structures that were reported on the questionnaire. In addition,
we collected monthly epidemiological data through a standardized
form sent to the ICC for information on adherence to the guide-
lines for HAI prevention.
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Statistical analysis

In the study, we used descriptive analysis. Categorical variables (yes
or available) were presented as proportions, and continuous vari-
ables have been presented asmeans (SD) ormedians (IQR) accord-
ing to their distribution. Comparisons between Brazilian federative
regions were performed using frequency analysis, cross tabulation,
and χ2 test for categorical variables and the Kruskal-Wallis test for
continuous variables, assuming the statistical significance of P <
.05. The analyses were performed in R version 4.0.2 software (R
Foundation for Statistical Computing, Vienna, Austria).28

Ethics

The research was conducted in accordance with the ethical and
legal principles contained in Resolution No. 466/2012 of the
Brazilian National Health Council and was approved by the
Research Ethics Committee of Hospital Moinhos de Vento (coor-
dinating center) and the hospitals that participate in the
IMPACTO-MR program (no. 3.385.438 and CAAE no.
02139418.3.2003.5330) (Supplementary Material).

Results

In total, 53 hospitals randomly distributed across the country were
evaluated through their respective ICCs (Fig. 1). All included hos-
pitals had the following features: an ICC, at least 6 intensive care
unit (ICU) beds, and access to a microbiology laboratory that fol-
lows the guidelines and interpretative criteria for antimicrobial
susceptibility testing of the European Committee on
Antimicrobial Susceptibility Testing (EUCAST),29 the Clinical
and Laboratory Standards Institute (CLSI),30 or the Brazilian
Committee on Antimicrobial Susceptibility Testing (BrCAST,
affiliated with EUCAST).31

All ICCs had as members doctors (100%), nurses (100%), nurs-
ing technicians (43.4%), pharmacists (32.1%), and administrators
(43.4%) (Table 1). Among other health professional categories
involved in IPC practices, there were differences in the composi-
tions of IPC departments among the analyzed regions (Table 2).

The analysis of data collected via electronic form and on-site
visit to the centers revealed that 52 (98%) hospitals had an IPC pro-
gram (Table 1), 50 (96%) of which had a clearly defined objective
for the program. The mean time of existence of ICC was 21.6 years
(±11.9).We detected a statistically significant difference in the time
of existence of the ICCs between the South and North regions (P =
.012), with no significant differences between the other regions in
the adjusted analysis (Table 2). Only 9 hospitals had a budget allo-
cated to the IPC program, mostly localization in the Southeast
region. Only 2 of the 25 public hospitals with the IPC program
had a budget allocated annually to the program (8%), whereas 7
(25%) of the 28 private hospitals had this budget.

The guidelines available from the IPC programs are described
in Table 1. Among them, the guidelines for HAI prevention and
hand hygiene were evaluated in more detail regarding their recom-
mendations. All centers (100%) had either protocols or guidelines
for the prevention and control of ventilator-associated pneumonia,
bloodstream infection, surgical site infection, and catheter-associ-
ated urinary tract infection. Also, most centers had guidelines for
medical waste management and hand hygiene (98.1% and 100%,
respectively).

The surveillance indicators are also described in Table 1. All
hospitals (100%) reported conducting nosocomial infection sur-
veillance and epidemiological surveillance to detect outbreaks in

a timely manner. Within the HAI surveillance component, only
7.5% of hospitals reported occupational infections in healthcare
workers. All hospitals had access to a microbiology laboratory to
support HAI surveillance, and 38% of laboratory services were out-
sourced.Within the IPC education and training component, 88.7%
of centers provided specific, systematic, and periodic IPC training
for hospital staff. Adherence to specific training provided by the
ICC was lower among the laundry staff (34.0%) than among other
professionals (Table 1).

Within the monitoring and audit of IPC practices and feedback
component, nearly all ICCs reported performing routine data col-
lection on nosocomial infections, usually monthly, and using these
indicators to evaluate services and plan future actions (100%).
Antimicrobial use per patient day was the least-monitored indica-
tor (22.6%) (Table 1).

Nearly all centers had an adequate structure and policy for
cleaning, with regular assessment of the policies and structures that
guide routine hand hygiene practices in the hospital environment.
All hospitals (100%) had personal protective equipment for all
professionals and specific containers for disposal of hospital waste,
and 98.1% had routine bacteriological control of water (Table 1).
There was no statistically significant difference between the
Brazilian regions in most of the characteristics described.

Discussion

To support countries in their efforts to strengthen IPC, the WHO
released evidence-based guidelines addressing the key components
of IPC programs.2,32 These guidelines cover 8 core components of
IPC and include recommendations and best practice statements.
Some publications provide an evaluation of ICCs using these core
components. In Georgia, for example, 41 hospitals underper-
formed in the implementation of WHO recommendations, espe-
cially those for IPC practices.15

In view of the various problems that occurred during the
COVID-19 pandemic and the health-system collapse in Brazil
and worldwide, the existence of an ICC proved to be indispensable.
ICCs were particularly useful in rebuilding care pathways and pro-
tocols for IPC, enabling immediate and appropriate decisions to

Fig. 1. Distribution of the 53 hospitals located in the 5 federative regions of Brazil.
Hospitals in each region were distributed as follows: North (Acre, Amapá,
Amazonas, Pará, Rondônia, Roraima, and Tocantins); Northeast (Maranhão, Piauí,
Ceará, Rio Grande do Norte, Paraíba, Pernambuco, Alagoas, Sergipe, and Bahia);
Midwest (Goiás, Mato Grosso, and Mato Grosso do Sul; along with Distrito Federal,
the Federal District), Southeast (Espírito Santo, Minas Gerais, Rio de Janeiro, and
São Paulo), and South (Paraná, Santa Catarina, and Rio Grande do Sul).
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Table 1. Indicators to Evaluate Infection Prevention and Control programs in Brazilian Hospitalsa

Component 1: IPC program No. (%) or Mean (SD)

IPC program has been implemented 52 (98.1)

Regular meetings with the ICC 51 (96.2)

Records of the minutes of ICC meetings 53 (100)

Medical doctor (member of ICC team) 53 (100)

Nurse (member of ICC team) 53 (100)

Nursing technician (member of ICC team) 23 (43.4)

Pharmacist (member of ICC team) 17 (32.1)

Administrator (member of ICC team) 23 (43.4)

Other professionals (members of ICC team) 23 (43.4)

Component 2: IPC guidelines

Standard precautions 53 (100)

Antimicrobial control (stewardship) 42 (79.2)

Prevention of surgical site infections 53 (100)

Prevention of bloodstream infections 53 (100)

Prevention of ventilator-associated pneumonia 53 (100)

Prevention of catheter-associated urinary tract infections 53 (100)

Prevention of transmission of multidrug-resistant (MDR) pathogens 50 (94.3)

Basic guideline written by ICC for cleaning services 44 (83.0)

Basic guideline written by ICC for laundry services 26 (49.1)

Disinfection, surface cleaning, and sterilization 52 (98.1)

Hand hygiene 53 (100)

Waste management 52 (98.1)

Component 3: IPC education and training

ICC establishes continuing education measures for the medical team in relation to the prescription of antimicrobials 37 (69.8)

ICC establishes continuing education measures for the medical team in relation to the prescription of antimicrobials 37 (69.8)

ICC promotes debates with the hospital community about IPC 48 (90.6)

Orientation program for professionals entering the institution 48 (90.6)

Specific, systematic and periodic IPC training for hospital staff 47 (88.7)

Component 3: IPC education and training

ICC establishes continuing education measures for the medical team in relation to the prescription of antimicrobials 37 (69.8)

ICC promotes debates with the hospital community about IPC 48 (90.6)

Orientation program for professionals entering the institution 48 (90.6)

Specific, systematic and periodic IPC training for hospital staff 47 (88.7)

Periodicity of IPC training for hospital health professionals
Monthly
Semiannually
Annually
Other

16 (30.2)

14 (26.4)

13 (24.5)

11 (20.8)

Specific training for hygiene professionals by the ICC 41 (77.4)

Specific training for laundry professionals by the ICC 18 (34.0)

Component 4: HAI surveillance

Surveillance conducted for infections 53 (100)

Epidemiological surveillance to detect outbreaks in a timely manner 53 (100)

Active prospective surveillance 53 (100)

Passive prospective surveillance (notification form/medical) 36 (67.8)

Catheter-associated bloodstream infections 53 (100)

(Continued)
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control the spread of the pathogen and to protect health
professionals.33

A well-structured IPC program can reduce infection rates, and
some recommendations result from the economic and social bur-
den generated by these events. HAI is preventable and can be
reduced by up to 70% through effective IPC measures.34

Although the implementation of the ICC was not supported in
all assessed hospitals,24 most hospitals evaluated in this study
had an IPC program. Our data show that all types of infections
occurring in Brazilian hospitals are generally reported by the
ICC. This reporting practice has a major impact on public health
by contributing significantly to infection control. Therefore, simple
IPC measures and policies frequently implemented by the ICC,
such as hand hygiene, are initial steps for the future success of
the IPC program and the effective implementation of IPC practices
to prevent the transmission of pathogens.35

The ICCs evaluated in our study reported low infection rates in
employees. Underreporting of infection rates among health

professionals may not only contribute to the failure of IPC actions
but also present a threat to the functioning of hospitals due to the
lack of preparedness of professionals.36 This assessment proved to
be very important during the COVID-19 pandemic, and several
studies have highlighted, among other indicators, the infection rate
in health professionals as a critical factor for facility level
improvement.37,38

Based on the results of our survey, the major obstacle seems to
be the allocation of a dedicated budget for IPC implementation.
Only 17% of hospitals had a budget specifically allocated to the
IPC program. A dedicated budget for implementing IPC strate-
gies and plans is a minimum requirement according to the
WHO.32 This gap was more pronounced in public hospitals; most
of the hospitals that had a dedicated IPC budget were private. The
ICC needs economic and administrative support to implement
the IPC program, otherwise it might be inefficient and yield
unsatisfactory results. The simultaneous availability of qualified
personnel, infection control policies, and adequate structures

Table 1. (Continued )

Catheter-associated urinary tract infections 53 (100)

Skin and soft tissue infections 34 (64.2)

Pneumonia 53 (100)

Reported occupational infections in healthcare workers 4 (7.5)

Component 5: Multimodal strategies

ICC participates in the technical committee for specification of products and related products to be acquired 46 (86.8)

Own microbiology laboratory 33 (62.3)

Component 6: Monitoring/audit of IPC practices and feedback

Monitoring the rate of healthcare-associated infections 53 (100)

Monitoring the case fatality rate of healthcare-associated infections 32 (60.4)

Monitoring antimicrobial use per patient day 12 (22.6)

Monitoring the coefficient of sensitivity or resistance of microorganisms to antimicrobials 38 (71.7)

Monitoring the records of puncture-cutting accidents in employees 41 (77.4)

ICC reports informational data on IPC indicators 53 (100)

ICC shares the hospital infection control indicators with the hospital management 52 (98.1)

Component 7: Weekly workload of ICC team, median h (IQR)

Medical doctor 20 (20–40)

Nurse 44.5 (40–117)

Pharmacist 40 (36–44)

Administrator 40 (35–44)

Component 8: Built environment, materials, and equipment for IPC at the facility level

Own cleaning service 29 (54.7)

Own laundry service 18 (34.0)

All hospital units or wards have washbasins with running water, soap or antiseptic and paper towels for hand hygiene 52 (98.1)

Personal protective equipment available for all professionals 53 (100)

Routine bacteriological control of the water that supplies the hospital 52 (98.1)

Routine cleaning of the water tank that supplies the hospital 53 (100)

Routine control of air quality management 39 (73.6)

Specific containers for disposal of hospital waste 53 (100)

Note. IPC, infection prevention and control; ICC, infection control committee.
aThis table shows the number of Brazilian hospitals that meet some indicators in the ICC assessment. The indicators are grouped by components. Data were available from 53 hospitals.
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(equipment and materials) is crucial for the implementation of
optimal IPC measures. Data from the WHO global report on
IPC, with surveys conducted in 62 countries (including Brazil),
show a significant increase in the proportion of countries having
a dedicated budget for IPC programs between 2017–2018 (25.8%)
and 2021–2022 (48.4%; P = .02).39 However, consistent with the
present data, there is still considerable potential for improve-
ment. An Australian study showed that implementing a budget
for a cleaning bundle (audit, communication, technique, training,
and product) returned a positive net monetary benefit and incre-
mental cost-effectiveness ratio.40

Regarding IPC education and training of staff, most ICCs
offered IPC training to employees and staff members, but not
all human resources had the same level of training in the different
areas of the facility. Despite the good connection with the cleaning
staff, which reported appropriate training, adherence to specific
training provided by the ICC was low (34%) among the laundry
staff in most hospitals. Specific training for all health professionals
is crucial for the success of the IPC program. Therefore, training
should not be limited to frontline health workers or IPC specialists
but rather encompass all staff regardless of position or function, as
providing technical and specific training for the entire hospital per-
sonnel is essential to prevent and reduce HAI.17

Previous studies conducted in Brazil have pointed out deficien-
cies in HAI prevention and control practices in outsourced services,
such as laundry and laboratory.23,41 Outsourcing microbiology ser-
vices, as reported by many centers in the present study, may create
obstacles to the actions of the ICC,which depends on the turnover of
microbiological results for timely IPC actions.11,42

A strength of our study is the analysis of IPC programs from all
5 Brazilian regions, which provided a broad view of the country’s
reality that had not been possible in most previous publications.
Limitations of the study include the eligibility criteria for inclusion
of hospitals in the IMPACTO-MR program, based on which a
sample of hospitals with better conditions was selected, which
may have led to improved indicators in our survey. In addition,
we modified the assessment form designed by the WHO and other
national forms used in Brazilian studies to measure adherence to
recommendations for ICC and IPC programs. For this reason, no
scoring systemwas used to evaluate the hospitals or tomeasure and
compare their respective ICCs.

The results of our analysis of IPC programs and ICCs in
Brazilian hospitals showed great adherence to IPC guidelines
and recommendations, particularly those on hand hygiene, steri-
lization, and catheter use. The profile of the ICCs of Brazilian hos-
pitals described in the present study indicates the implementation
of a range of strategies and policies to combat antimicrobial resis-
tance and prevent HAI. These data are crucial for the establishment
of new goals aiming to improve the evaluation of IPC indicators
and, consequently, to reduce the rate of infections due to multi-
drug-resistant organisms in the country. We were able to identify
relevant aspects of IPC that may help guide public policies aiming
to improve the quality of healthcare services in low- and middle-
income countries.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/ash.2023.136
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Table 2. Characteristics of Hospital Infection Prevention and Control Programs in Brazilian Hospitals, for Federative Regions

Characteristic

Brazilian Federative Regions, No. (%) or mean (±SD)

South Southeast Midwest North Northeast

Hospital management

Public 5 (45.0) 8 (36.3) 4 (100) 2 (50.0) 6 (50.0)

Private 6 (55.0) 14 (63.7) 0 (0.0) 2 (50.0) 6 (50.0)

Existence of infection control committees, mean years

31 (±15) 21 (±8) 22 (±11) 9 (±6) 18 (±12)

Budget specifically to the IPC program

1 (11.1) 5 (21.7) 0 (0.0) 1 (25.0) 2 (16.7)

Internal audits to assess compliance with the IPC program

7 (77.8) 22 (100) 4 (100) 3 (75.0) 7 (58.3)

Consortium with other hospitals for the reciprocal use of technical, material, and human resources in the implementation of the IPC program

2 (22.2) 3 (13.0) 1 (25.0) 0 (0.0) 2 (16.7)

Professionals that compose the IPC department

Medical doctor 11 (100) 22 (100) 4 (100) 4 (100) 12 (100)

Nurse 11 (100) 22 (100) 4 (100) 4 (100) 12 (100)

Nursing technician 9 (81.8) 4 (17.4) 1 (25.0) 3 (75.0) 6 (50.0)

Pharmaceutical 7 (63.6) 4 (17.4) 0 0 6 (50.0)

Administrator 3 (27.3) 6 (26.1) 0 0 5 (41.7)

Interns 4 (36.7) 4 (17.4) 0 1 (25.0) 0 (0.0)

Note. IPC, infection prevention and control. Data available from 53 hospitals.
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