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Abstract
Health care-associated infections (HAI) are a major public health problem with a significant impact on morbidity,
mortality and quality of life. They represent also an important economic burden to health systems worldwide.
However, a large proportion of HAI are preventable through effective infection prevention and control (IPC)
measures. Improvements in IPC at the national and facility level are critical for the successful containment of
antimicrobial resistance and the prevention of HAI, including outbreaks of highly transmissible diseases through
high quality care within the context of universal health coverage. Given the limited availability of IPC evidencebased guidance and standards, the World Health Organization (WHO) decided to prioritize the development of
global recommendations on the core components of effective IPC programmes both at the national and acute
health care facility level, based on systematic literature reviews and expert consensus. The aim of the guideline
development process was to identify the evidence and evaluate its quality, consider patient values and preferences,
resource implications, and the feasibility and acceptability of the recommendations. As a result, 11
recommendations and three good practice statements are presented here, including a summary of the supporting
evidence, and form the substance of a new WHO IPC guideline.
Keywords: Infection prevention and control, HAI, IPC programmes, Hand hygiene, Antimicrobial resistance,
IPC guideline, Surveillance, Multimodal strategy, IPC education, Workload, Staffing, Workforce, Bed occupancy,
IPC practices, Universal health coverage

Introduction
Infection prevention and control (IPC) is a universally
relevant component of all health systems and affects the
health and safety of both people who use health services
and those who provide them. Health care-associated infections (HAI) are one of the most common adverse
events in care delivery and both the endemic burden
and epidemics are a major public health problem. In
2011, the World Health Organization (WHO) [1] reported that on average 7% of patients in developed and
15% in low- and middle-income countries (LMICs)
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suffer from at least one HAI at any given time, with
attributable mortality estimated at 10% [2]. The burden
of HAI is significantly higher in LMICs and affects especially high-risk populations, such as patients admitted to
neonatal and intensive care units where the frequency of
HAI is two to 20 times higher compared to high-income
countries, notably for device-associated infections [2].
HAI has a significant and largely avoidable economic
impact at both the patient and population levels, including out-of-pocket costs to patients and costs incurred
through lost productivity due to morbidity and mortality. Although the evidence related to the economic
burden of HAI is limited, particularly in LMICs, available data from the USA and Europe suggest costs estimated at several billions. According to the US Centers
for Disease Control and Prevention, the overall annual
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direct medical costs of HAI to hospitals in the USA
alone ranges from US$ 35.7 to 45 billion [3], while the
annual economic impact in Europe is as high as € 7
billion [4].
Although significant progress has been made to reduce
HAI in many parts of the world, a number of emerging
events have underlined the need to support countries in
the development and strengthening of IPC with the
objective to achieve resilient health systems, both at the
national and facility levels. In recent years, global public
health emergencies of international concern, such as the
Middle East respiratory syndrome coronavirus and the
Ebola virus disease outbreaks, revealed gaps in IPC
measures applied by the countries concerned. Furthermore, the current review of the International Health
Regulations and the Global Action Plan to combat antimicrobial resistance (AMR) [5–9] called for strengthening IPC across nations. This will also contribute to
achieve strategic goal 5 of the WHO Framework on integrated people-centred health services and the United
Nations Sustainable Development Goals - in particular,
those related to universal access to water and sanitation
and hygiene (WASH), quality health service delivery in
the context of universal health coverage, and the reduction of neonatal and maternal mortality.
In consideration of these factors, WHO decided to
prioritize the development of evidence-based recommendations on the essential elements (“core components”) of
IPC programmes at the national and facility level. With
the exception of a set of IPC core components previously
identified by experts during a WHO meeting [10], there is
a major gap in international evidence-based recommendations as to what should constitute the key elements of effective IPC programmes at the national and facility level.
A first step was made by a project initiated by the European Centre for Disease Prevention and Control, which
identified key components for hospital organization, management and structure for the prevention of HAI based
on evidence and expert consensus [11].
We present here the new WHO core components for
IPC improvement to be implemented in acute health
care facilities and at the national level (www.who.int/
gpsc/ipc-components/en/), with a brief description of
the background scientific evidence. This guidance builds
on the initial momentum of the WHO IPC core components interim document published in 2009 [8]. The recommendations were elaborated according to the best
available scientific evidence and expert consensus with the
ultimate aim to ensure a high quality of health service delivery for every person accessing health care, as well
as to protect the health workforce delivering those
services.
The intended audience on a national level is primarily
policy-makers responsible for establishing and monitoring
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national IPC programmes and delivering AMR National
Action Plans. The recommendations are also relevant to
those in charge of health facility accreditation/regulation,
health care quality improvement, public health, disease
control, WASH, occupational health, and antimicrobial
stewardship programmes. At the facility level, the main
target audience is facility-level administrators, IPC and
WASH leaders and teams, safety and quality leads and
managers, and regulatory bodies. Allied organizations will
also have an interest in the core components, including
academic institutions, national IPC professional bodies,
nongovernmental organizations involved in IPC, and civil
society groups.

Methods
The WHO guidelines were developed according to the
requirements described in the WHO handbook for
guideline development [12]. The first source of evidence
was the review published by the “Systematic review and
evidence-based guidance on organization of hospital infection control programmes” (SIGHT) group [11], which
included publications from 1996 to 2012. This review
was updated to include literature published up to 23 November 2015. An additional systematic review with the
same objectives was performed, but with a focus on the
national level. Key research questions were identified
and formulated according to the PICO (Population/Participants, Intervention, Comparator and Outcomes)
process. In addition, an inventory of national and regional IPC action plans and strategic documents was
undertaken as part of the background to these
guidelines.
Search strategy selection criteria and evidence
assessment

We searched Medline (via EBSCO); the Excerpta Medica
Database (EMBASE) (via Ovid); the Cumulative Index to
Nursing and Allied Health Literature (CINAHL); the
Cochrane Central Register of Controlled Trials (CENTRAL); the Outbreak Database; and the WHO Institutional Repository for Information Sharing. The time
limit was between 1 January 2013 and 23 November
2015 for the update of the SIGHT review, and between
1 January 2000 and 31 December 2015 for the national
level review. Studies in English, French, Portuguese and
Spanish were eligible. A comprehensive list of search
terms was used in both reviews, including Medical
Subject Headings (MeSH) (Additional files 1 and 2). In
the earlier review done by the SIGHT group, the quality
of the evidence was assessed using the “Integrated
quality Criteria for Review Of Multiple Study designs”
(ICROMS) scoring system [13]. The SIGHT review
update and the review focusing on the national level
used the risk of bias criteria developed for the Cochrane
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Effective Practice and Organization of Care (EPOC)
reviews [14]. Due to different methodologies and
outcome measures, it was not possible to perform a
meta-analysis for any of the reviews.
Methods for the development of recommendations

The recommendations were developed by a panel of
international experts based on the available evidence
and its quality, the balance between benefits and harms,
cost and resource implications, acceptability and feasibility, and user and patient values and preferences. Members of the panel were key international IPC experts and
country delegates. Geographical and gender balance
were ensured, including representation from various
professional groups, such as physicians, nurses, clinical
microbiologists, IPC and infectious disease specialists,
epidemiologists, researchers, and patient representatives.
The strength of recommendations was rated as either
“strong” (the panel was confident that the benefits of the
intervention outweighed the risks) or “conditional” (the
panel considered that the benefits of the intervention
probably outweighed the risks). In the absence of methodologically sound, direct evidence on the effectiveness
of interventions, good practice statements were developed for IPC components that were judged essential by
consensus [15]. The recommendations and their individual strength, the good practice statements, and the key
remarks for implementation made by the panel are presented in Table 1.

Core component 1: IPC programmes
IPC programmes are one component of safe, highquality health service delivery. A WHO global survey
published in 2015 revealed major weaknesses in national
IPC capacity [16]. Among the 133 respondent countries,
only 54 had a national IPC programme (41%) in place
and even fewer reported a programme in all tertiary hospitals (39/133; 29%). In addition, our inventory of IPC
national strategies or action plans showed that while the
vast majority of documents (85%) across all regions
addressed IPC programme structure and goals, only 60%
specified the importance of having qualified and dedicated staff to support the programme, and only 44%
highlighted the need for an adequate budget and WASH
infrastructure.
Acute health care facility level
Recommendation

The panel recommends that an IPC programme with a
dedicated, trained team should be in place in each acute
health care facility for the purpose of preventing HAI
and combating AMR through IPC good practices.
(Strong recommendation, very low quality of evidence)
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Evaluation of the evidence from two studies (one
controlled before-after study [17] and one interrupted
time series [18]) showed that IPC programmes including dedicated, trained professionals are effective in
reducing HAI in acute care facilities. Despite the
limited published evidence and its very low quality,
the panel strongly recommended that an IPC
programme should be in place in all acute health care
facilities. This decision was based on the large effect
of HAI reduction reported in the two studies and
on the panel’s conviction that the existence of an IPC
programme is the necessary premise for any IPC
action.
National level
Good practice statement

The panel supports the establishment of stand-alone,
active national IPC programmes with clearly defined
objectives, functions and activities for the purpose of
preventing HAI and combating AMR through IPC good
practices. National IPC programmes should be linked to
other relevant national programmes and professional
organizations.
Several studies concerning the implementation of
nationwide multimodal programmes aimed at reducing
specific types of infections were retrieved, e.g. catheterassociated bloodstream infection. However, no evidence
was available to evaluate the effectiveness of a more
comprehensive national IPC programme and, therefore
to formulate a recommendation. Despite this, experts
and country representatives brought very clear examples
where an active and sustained national IPC programme
with effectively implemented plans has led to improvement of national HAI rates and/or the reduction of
infections due to multidrug-resistant organisms. In
addition, the International Health Regulations (2005) [8]
and the WHO Global Action Plan on AMR (2015) [9]
support national level action on IPC as a central part of
health systems’ capacity building and preparedness. This
includes the development of national plans for preventing HAI, the development or strengthening of
national policies and standards of practice regarding IPC
activities in health care facilities, and the associated
monitoring of the implementation of and adherence to
these national policies and standards. Therefore, the
panel strongly affirmed that each country should have a
stand-alone, active national IPC programme to prevent
HAI, to combat AMR through IPC good practices, and
thus to ultimately achieve safe, high-quality health
service delivery.

Core component 2: IPC guidelines
The availability of technical guidelines consistent with
the available evidence is essential to provide a robust

• The organization of national IPC programmes must be
established with clear objectives, functions, appointed infection
preventionists and a defined scope of responsibilities. Minimum
objectives should include:
▪ goals to be achieved for endemic and epidemic infections
▪ development of recommendations for IPC processes and
practices that are known to be effective in preventing HAI and the
spread of AMR
• The IHR (2005) and the WHO Global Action Plan on AMR (2015)
support national level action on IPC as a central part of health
systems’ capacity building and preparedness. This includes the
development of national plans for preventing HAI, the
development or strengthening of national policies and standards
of practice regarding IPC activities in health facilities, and the
associated monitoring of the implementation of and adherence to
these national policies and standards.
• The organization of the programme should include (but not be
limited to) at least the following components:
▪ appointed technical team of trained infection preventionists,
including medical and nursing professionals
▪ the technical teams should have formal IPC training and
allocated time according to tasks
▪ the team should have the authority to make decisions and to
influence field implementation
▪ the team should have a protected and dedicated budget
according to planned IPC activity and support by national
authorities and leaders
• The linkages between the national IPC programme and other
related programmes are key and should be established and
maintained.
• An official multidisciplinary group, committee or an equivalent
structure should be established to interact with the IPC technical
team.

1b. Active, stand-alone, national IPC programmes with clearly defined
objectives, functions and activities should be established for the
purpose of preventing HAI and combating AMR through IPC good
practices. National IPC programmes should be linked with other
relevant national programmes and professional organizations.

Good practice
statement

• The organization of IPC programmes must have clearly defined
Strong, very low
objectives based on local epidemiology and priorities according to quality
risk assessment and functions that align with and contribute to the
prevention of HAI and the spread of AMR in health care.
• It is critical for a functioning IPC programme to have dedicated,
trained professionals in every acute care facility. A minimum ratio
of one full-time or equivalent infection preventionist (nurse or
doctor) per 250 beds should be available. However, there was a
strong opinion that a higher ratio should be considered, for
example, one infection preventionist per 100 beds, due to
increasing patient acuity and complexity, as well as the multiple
roles and responsibilities of the modern preventionist.
• Good quality microbiological laboratory support is a very critical factor
an effective IPC programme.

1a. The panel recommends that an IPC programme with a dedicated,
trained team should be in place in each acute health care facility for
the purpose of preventing HAI and combating AMR through IPC good
practices.

Strength of
recommendation
and quality of
evidence

1. IPC programmes

Key remarks

Recommendation or good
practice statement

Core component

Table 1 Summary of IPC core components and key remarks
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Strong, very low
quality

• Surveillance of HAI is critical to inform and guide IPC strategies.
• Health care facility surveillance should be based on national
recommendations and standard definitions and customized to the

4a. The panel recommends that facility-based HAI surveillance should
be performed to guide IPC interventions and detect outbreaks,
including AMR surveillance with timely feedback of results to health
care workers and stakeholders and through national networks.

Good practice
statement

• The IPC national team plays a key role to support and make IPC
training happen at the facility level.
• To support the development and maintenance of a skilled,
knowledgeable health workforce, national pregraduate and
postgraduate IPC curricula should be developed in collaboration
with local academic institutions.
• In the curricula development process, it is advisable to refer to
international curricula and networks for specialized IPC
programmes and to adapt these documents and approaches to
national needs and local available resources.
• The national IPC programme should provide guidance and
recommendations for in-service training to be rolled out at the
facility level according to detailed IPC core competencies for
health care workers and covering all professional categories listed
in core component 3a.

3b. The national IPC programme should support the education and
training of the health workforce as one of its core functions.

4. Surveillance

Strong, moderate
quality

• IPC education and training should be a part of an overall health
facility education strategy, including new employee orientation
and the provision of continuous educational opportunities for
existing staff, regardless of level and position (for example,
including also senior administrative and housekeeping staff).
• Three categories of human resources were identified as targets
for IPC training and requiring different strategies and training
contents: IPC specialists, all health care workers involved in service
delivery and patient care, and other personnel that support health
service delivery (administrative and managerial staff, auxiliary
service staff, cleaners, etc.).
• Periodic evaluations of both the effectiveness of training
programmes and assessment of staff knowledge should be
undertaken on a routine basis.

3a. The panel recommends that IPC education should be in place for
all health care workers by utilizing team- and task-based strategies that
are participatory and include bedside and simulation training to
reduce the risk of HAI and AMR.

3. IPC education and training

Health care facility
Strong, very low
• Appropriate IPC expertise is necessary to write or adapt and
quality
adopt a guideline both at the national and health care facility level.
Guidelines should be evidence-based and reference international
or national standards. Adaptation to local conditions should be
considered for the most effective uptake and implementation.
• Monitoring adherence to guideline implementation is essential.
National level
• Developing relevant evidence-based national IPC guidelines and
related implementation strategies is one of the key functions of
the national IPC programme.
• The national IPC programme should also ensure that the
necessary infrastructures and supplies to enable guideline
implementation are in place.
• The national IPC programme should support and mandate health
care workers’ education and training focused on the guideline
recommendations.

The panel recommends that evidence-based guidelines should be
developed and implemented for the purpose of reducing HAI and
AMR. The education and training of relevant health care workers on
the guideline recommendations and the monitoring of adherence
with guideline recommendations should be undertaken to achieve
successful implementation.

2. IPC guidelines

Table 1 Summary of IPC core components and key remarks (Continued)
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4b. The panel recommends that national HAI surveillance programmes
and networks that include mechanisms for timely data feedback and
with the potential to be used for benchmarking purposes should be
established to reduce HAI and AMR.

Table 1 Summary of IPC core components and key remarks (Continued)

• National HAI surveillance systems feed in to general public health Strong, very low
capacity building and the strengthening of essential public health quality
functions. National surveillance programmes are also crucial for the
early detection of some outbreaks in which cases are described by
the identification of the pathogen concerned or a distinct AMR
pattern. Furthermore, national microbiological data about HAI
aetiology and resistance patterns also provide information relevant
for policies on the use of antimicrobials and other AMR-related
strategies and interventions.
• Establishing a national HAI surveillance programme requires full
support and engagement by governments and other respective
authorities and the allocation of human and financial resources.
• National surveillance should have clear objectives, a standardized
set of case definitions, methods for detecting infections
(numerators) and the exposed population (denominators), a
process for the analysis of data and reports and a method for
evaluating the quality of the data.
• Clear regular reporting lines of HAI surveillance data from the
local facility to the national level should be established.
• International guidelines on HAI definitions are important, but it is
the adaptation at country level that is critical for implementation.
• Microbiology and laboratory capacity and quality are critical for
national and hospital-based HAI and AMR surveillance.

facility according to available resources with clear objectives and
strategies. Surveillance should provide information for:
▪ describing the status of infections associated with health care
(that is, incidence and/or prevalence, type, aetiology and, ideally,
data on severity and the attributable burden of disease).
▪ identification of the most relevant AMR patterns.
▪ identification of high risk populations, procedures and exposures.
▪ existence and functioning of WASH infrastructures, such as a
water supply, toilets and health care waste disposal.
▪ early detection of clusters and outbreaks (that is, early warning
system).
▪ Evaluation of the impact of interventions.
• Quality microbiology and laboratory capacity is essential to
enable reliable HAI surveillance.
• The responsibility for planning and conducting surveillance and
analysing, interpreting and disseminating the collected data
remains usually with the IPC committee and the IPC team.
• Methods for detecting infections should be active. Different
surveillance strategies could include the use of prevalence or
incidence studies.
• Hospital-based infection surveillance systems should be linked to
integrated public health infection surveillance systems.
• Surveillance reports should be disseminated in a timely manner
to those at the managerial or administration level (decision-makers)
and the unit/ward level (frontline health care workers).
• A system for surveillance data quality assessment is of the utmost
importance.
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6. Monitoring/audit of IPC
practices and feedback

5. Multimodal strategies

• The main purpose of auditing/monitoring practices and other
Strong, low quality
indicators and feedback is to achieve behaviour change or other
process modification to improve the quality of care and practice
with the goal of reducing the risk of HAI and AMR spread.
Monitoring and feedback are also aimed at engaging stakeholders,
creating partnerships and developing working groups and
networks.
• Sharing the audit results and providing feedback not only with
those being audited (individual change), but also with hospital
management and senior administration (organizational change) are
critical steps. IPC teams and committees (or quality of care

• The national approach to coordinating and supporting local
Strong, low quality
(health facility level) multimodal interventions should be within the
mandate of the national IPC programme and be considered within
the context of other quality improvement programmes or health
facility accreditation bodies.
• Ministry of health support and the necessary resources, including
policies, regulations and tools, are essential for effective central
coordination. This recommendation is to support facility level
improvement.
• Successful multimodal interventions should be associated with
overall cross-organizational culture change as effective IPC can be
a reflector of quality care, a positive organizational culture and an
enhanced patient safety climate.
• Strong consideration should be given to country adaptation of
implementation strategies reported in the literature, as well as to
feedback of results to key stakeholders and education and training
to all relevant persons involved in the implementation of the
multimodal approach.

5b. The panel recommends that national IPC programmes should
coordinate and facilitate the implementation of IPC activities through
multimodal strategies on a nationwide or subnational level.

6a. The panel recommends that regular monitoring/audit and timely
feedback of health care practices according to IPC standards should
be performed to prevent and control HAI and AMR at the health care
facility level. Feedback should be provided to all audited persons and
relevant staff.

• Successful multimodal interventions should be associated with an Strong, low quality
overall organizational culture change as effective IPC can be a
reflector of quality care, a positive organizational culture and an
enhanced patient safety climate.
• Successful multimodal strategies include the involvement of
champions or role models in several cases
• Implementation of multimodal strategies within health care
institutions needs to be linked with national quality aims and
initiatives, including health care quality improvement initiatives or
health facility accreditation bodies.

Standardized definitions and laboratory methods should be
adopted.
• Good quality microbiological support provided by at least one
national reference laboratory is a critical factor for an effective
national IPC surveillance programme.
• A national training programme for performing surveillance should
be established to ensure the appropriate and consistent
application of national surveillance guidelines and corresponding
implementation toolkits.
• Surveillance data is needed to guide the development and
implementation of effective control interventions.

5a. The panel recommends that IPC activities using multimodal
strategies should be implemented to improve practices and reduce
HAI and AMR.

Table 1 Summary of IPC core components and key remarks (Continued)
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The panel recommends that the following elements should be
adhered to in order to reduce the risk of HAI and the spread of AMR:
(1) bed occupancy should not exceed the standard capacity of the
facility;
(2) health care worker staffing levels should be adequately assigned
according to patient workload.

8a. Patient care activities should be undertaken in a clean and/or
hygienic environment that facilitates practices related to the
prevention and control of HAI, as well as AMR, including all elements
around the WASH infrastructure and services and the availability of
appropriate IPC materials and equipment.

7. Workload, staffing and
bed occupancy (acute health
care facility only)

8. Built environment, materials and
equipment for IPC at the facility
level (acute health care facility only)

6b. The panel recommends that a national IPC monitoring and
evaluation programme should be established to assess the extent to
which standards are being met and activities are being performed
according to the programme’s goals and objectives. Hand hygiene
monitoring with feedback should be considered as a key performance
indicator at the national level.

Table 1 Summary of IPC core components and key remarks (Continued)

• An appropriate environment, WASH services and materials and
equipment for IPC are a core component of effective IPC
programmes at health care facilities.
• Ensuring an adequate hygienic environment is the responsibility of
senior facility managers and local authorities. However, the central
government and national IPC and WASH programmes also play an

Good practice
statement

• Standards for bed occupancy should be one patient per bed with Strong, very low
adequate spacing between patient beds and that this should not
quality
be exceeded.
• Intended capacity may vary from original designs and across
facilities and countries. For these reasons, it was proposed that
ward design regarding bed capacity should be adhered to and in
accordance with standards. In exceptional circumstances where
bed capacity is exceeded, hospital management should act to
ensure appropriate staffing levels that meet patient demand and
an adequate distance between beds. These principles apply to all
units and departments with inpatient beds, including emergency
departments.
• The WHO Workload Indicators of Staffing Need method provides
health managers with a systematic way to determine how many
health workers of a particular type are required to cope with the
workload of a given health facility and decision-making (http://
www.who.int/hrh/resources/wisn_user_manual/en/).
• Overcrowding was recognized as being a public health issue that
can lead to disease transmission.

• Regular monitoring and evaluation provides a systematic method Strong, moderate
to document the progress and impact of national programmes in quality
terms of defined indicators, for example, tracking hand hygiene
improvement as a key indicator, including hand hygiene
compliance monitoring.
• National level monitoring and evaluation should have in place
mechanisms that:
▪ Provide regular reports on the state of the national goals
(outcomes and processes) and strategies.
▪ Regularly monitor and evaluate the WASH services, IPC activities
and structure of the health care facilities through audits or other
officially recognized means.
▪ Promote the evaluation of the performance of local IPC
programmes in a non- punitive institutional culture.

committees) should also be included as IPC care practices are
quality markers for these programmes.
• IPC programmes should be periodically evaluated to assess the
extent to which the objectives are met, the goals accomplished,
whether the activities are being performed according to
requirements and to identify aspects that may need improvement
identified via standardized audits. Important information that may
be used for this purpose includes the results of the assessment of
compliance with IPC practices, other process indicators (for
example, training activities), dedicated time by the IPC team and
resource allocation.
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• WHO standards for the adequate number and appropriate
position of hand hygiene facilities should be implemented in all
health care facilities.

important role in developing standards and recommending their
implementation regarding adequate WASH services in health care
facilities, the hygienic environment, and the availability of IPC
materials and equipment at the point of care.
• WHO standards for drinking water quality, sanitation and
environmental health in health care facilities should be
implemented.

HAI health care-associated infection, AMR antimicrobial resistance, IPC infection prevention and control, IHR International Health Regulations, WASH water, sanitation and health, NA not applicable

8b. The panel recommends that materials and equipment to perform
appropriate hand hygiene should be readily available at the point of
care.

Table 1 Summary of IPC core components and key remarks (Continued)

Strong, very low
quality
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framework to support the performance of good practices. Importantly, the existence of guidelines alone is
not sufficient to ensure their adoption and implementation
science principles and findings clearly indicate that local
adaptation is a prerequisite for successful guideline adoption. The WHO inventory identified that on average, 74%
of national IPC documents addressed the development,
dissemination, and implementation of technical guidelines
and 43% emphasized the importance of local adaptation.
Over 80% of national documents addressed the need for
the training of all staff in IPC measures.
National and acute health care facility level
Recommendation

The panel recommends that evidence-based guidelines
should be developed and implemented for the purpose
of reducing HAI and AMR. The education and training
of relevant health care workers on the guideline recommendations and the monitoring of adherence with
guideline recommendations should be undertaken to
achieve successful implementation.
(Strong recommendation, very low quality of evidence)
Evaluation of the evidence from six studies (three noncontrolled before-after studies [19–21], one noncontrolled interrupted time series [22] and two qualitative studies [23, 24]) showed that guidelines on the most
important IPC good practices and procedures are effective
to reduce HAI when implemented in combination with
health care workers’ education and training. Three reports
were from an upper-middle-income country (Argentina)
[20–22] and the remaining ones were from the USA [19,
23, 24]. The overall quality of evidence was very low.
However, the panel unanimously decided to strongly recommend the development and implementation of IPC
guidelines, supported by health care workers’ education
and training and monitoring of adherence to guidelines.

Core component 3: IPC education and training
IPC education spans all domains of health service delivery
and is relevant to all health care workers, ranging from
frontline workers to administrative management. Our inventory of IPC national strategies or action plans revealed
that the vast majority of documents (81%) across all regions highlighted the importance of building basic IPC
knowledge among all health care workers. However, only
51% also addressed specialized training of IPC professionals, and only 37% specified that specialized staff responsible for IPC are needed at the facility level.
Acute health care facility level
Recommendation

The panel recommends that IPC education should be in
place for all health care workers by utilizing team- and
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task-based strategies that are participatory and include
bedside and simulation training to reduce the risk of
HAI and AMR.
(Strong recommendation, moderate quality of evidence)
Evaluation of the evidence from 15 studies (five interrupted case series [25–29], five qualitative [24, 30–33],
two controlled before-after [34, 35], two non-controlled
before-after [36, 37], and one mixed methods [38])
showed that IPC education that involves frontline health
care workers in a practical, hands-on approach and incorporates individual experiences is associated with
decreased HAI and increased hand hygiene compliance.
Twelve studies were from high-income countries
[24–28, 31–34, 36–38], two from one upper-middleincome country [29, 35], and one from a LMIC [30].
The overall quality of evidence was moderate. As a
result, the panel decided to strongly recommend that
IPC education and training should be in place for all
health care workers using a team- and task-oriented
approach.
National level
Good practice statement

The national IPC programme should support the education and training of the health workforce as one of its
core functions.
Several studies related to the implementation of nationwide multimodal programmes were retrieved (see
Core component 5). These included a strong health care
worker education and training component with the aim
to reduce specific types of infections, e.g. catheterassociated bloodstream infections. In addition, health
care worker training was found to be an essential component for effective guideline implementation (see
Core component 2). However, there was no specific
evidence on the effectiveness of national curricula or
IPC education and training per se. Our inventory
highlighted that training for all health care workers
was a strong feature of existing national IPC documents. This ranged from 57% of documents in the
WHO European Region to 100% in the African
Region. Therefore, the panel considered that it was
important to develop a good practice statement to
recommend that IPC national programmes should
support education and training of the health workforce as one of its core functions to prevent HAIs
and AMR and to achieve safe, high-quality health
service delivery.

Core component 4: HAI surveillance
It is widely acknowledged that surveillance systems allow
the evaluation of the local burden of HAI and AMR and
contribute to the early detection of HAI and new
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patterns of AMR, including the identification of clusters
and outbreaks. IPC activities should respond to the
actual needs of the health care facility, based on the local
HAI situation and compliance with IPC practices. For
these reasons, surveillance systems for HAI, including
AMR patterns, are an essential component of both
national and facility IPC programmes. National IPC
surveillance systems also feed in to general public health
capacity building and the strengthening of essential public health functions. However, a recent WHO survey on
the global situational analysis of AMR, showed that
many regions reported poor laboratory capacity, infrastructure, and data management as impediments to
surveillance [16]. In our inventory of IPC national strategy or action plan documents, most (79%) contained
guidance relating to the establishment of priorities for
surveillance, despite some regional variations. Of note,
only 52% of documents addressed the need for standardized definitions with clear gaps in recommending
surveillance in the context of outbreak response and
detection.
Acute health care facility level
Recommendation

The panel recommends that facility-based HAI surveillance should be performed to guide IPC interventions
and detect outbreaks, including AMR surveillance, with
timely feedback of results to health care workers and
stakeholders and through national networks.
(Strong recommendation, very low quality of evidence)
Evaluation of the evidence from 13 studies (11 noncontrolled before-after [39–49], one interrupted time
series [50] and one qualitative study [51]) showed that a
hospital-based surveillance system, especially when
linked to national surveillance networks, is associated
with a decrease in overall HAI, central line-associated
bloodstream infections, ventilator-associated pneumonia,
surgical site infection, and catheter-related urinary tract
infections. The studies also emphasized that the timely
feedback of results is influential in the implementation
of effective IPC actions. Active surveillance with public
feedback as part of a methicillin-resistant Staphylococcus
aureus (MRSA) care bundle strategy was associated with
a decrease in MRSA infections in a hospital in Singapore
[50]. One qualitative study explored the importance of
surveillance and feedback to stakeholders and found that
they were very influential in the implementation of an
IPC programme targeting ventilator-associated pneumonia [51]. All studies were from high-income countries.
The overall quality of evidence was very low given the
study designs and the high risk of bias. However, given
the importance of surveillance not only for reducing
HAI and the early detection of outbreaks, but also for
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awareness-raising about the
AMR, the panel decided to
HAI surveillance with timely
be performed in acute health
interventions.

importance of HAI and
strongly recommend that
feedback of results should
care facilities to guide IPC

National level
Recommendation

The panel recommends that national HAI surveillance
programmes and networks that include mechanisms for
timely data feedback and with the potential to be used
for benchmarking purposes should be established to
reduce HAI and AMR.
(Strong recommendation, very low quality of evidence)
Evaluation of the evidence from one trial (randomized
controlled study [52]) shows that when HAI surveillance
programmes introduce mechanisms for timely feedback
and national benchmarking in the context of a subnational network, there is a significant reduction in HAI
rates. Although they did not meet the EPOC quality criteria, a number of additional articles clearly showed the
benefits of national surveillance and feedback to reduce
HAIs. Given the importance of surveillance per se to reduce HAIs and to guide effective IPC interventions, the
panel decided to strongly recommend that national HAI
surveillance programmes including mechanisms for
timely feedback should be established to reduce HAI
and AMR and be used for benchmarking purposes, despite the limited evidence available. However, the panel
recognized that their implementation is resourceintensive (both financial and human resources), particularly in LMICs.

Core component 5: Multimodal strategies
Over the past decade, studies in IPC and implementation research have demonstrated that best practice interventions are most effective when applying several
interventions/approaches integrated in a multimodal
strategy. At its core, a multimodal implementation strategy supports the translation of evidence and guideline
recommendations into practice within health care with a
view to changing health care worker behaviour.
A multimodal strategy consists of several elements or
components (three or more - usually five) implemented
in an integrated manner. It includes tools, such as
bundles and checklists, developed by multidisciplinary
teams that take into account local conditions. The five
most common components include: (i) system change
(improving equipment availability and infrastructure at
the point of care) to facilitate best practice; (ii) education
and training of health care workers and key stakeholders (e.g. managers and hospital administrators);
(iii) monitoring of practices, processes, and outcomes
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and providing timely feedback; (iv) improved communication (e.g. reminders in the workplace or videos);
and (v) culture change by fostering a safety climate
[53]. It is widely accepted that focusing on one
approach (component) only will not achieve or sustain
behaviour change. A national approach in support of the
implementation of multimodal IPC improvement efforts
is recognized as having key benefits compared to localized
efforts alone. For the purposes of this work, “national” was
considered to embrace both national and/or subnational
(e.g. state-wide) activity.
Acute health care facility level
Recommendation

The panel recommends implementing IPC activities
using multimodal strategies to improve practices and
reduce HAI and AMR.
(Strong recommendation, low quality of evidence)
Evaluation of the evidence from 44 studies (13 noncontrolled before-after [22, 37, 54–64], eight noncontrolled cohort trials [65–72], ten interrupted time
series [18, 25, 27, 29, 50, 73–77], four qualitative
[31, 78–80], three randomized controlled trials [81–83],
two controlled before-after [35, 84], two mixed methods
[38, 85], one non-controlled interrupted time series [86]
and one stepped wedge [87]) showed that implementing
IPC activities at facility level using multimodal strategies
is effective to improve IPC practices and reduce HAI. This
was particularly relevant for hand hygiene compliance,
central line-associated bloodstream infection, ventilatorassociated pneumonia and infections caused by MRSA
and Clostridium difficile. Multimodal strategies included
the following components: system change; education;
awareness raising; bundle-based strategies; promotion of a
patient safety culture, including leadership engagement,
identification of champions and positive reinforcement
strategies; and increased accountability via monitoring
and timely feedback. Forty studies were from high-income
countries [18, 25, 27, 31, 37, 38, 50, 54–60, 62–87], two
from one upper-middle-income country [29, 35], and one
from a Lower-Middle-Income Country [61].
The overall quality of evidence was low given the
medium- to high-risk of bias across studies and the different study designs. Based on this evidence, the panel
strongly recommended that the implementation of IPC
activities should be done using multimodal strategies in
an effort to improve care practices, reduce HAI, and
combat AMR.
National level
Recommendation

The panel recommends that national IPC programmes
should coordinate and facilitate the implementation of
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IPC activities through multimodal strategies on a nationwide or sub-national level.
(Strong recommendation, low quality of evidence)
Evaluation of the evidence from 14 studies (seven
interrupted time series [67, 88–93], four controlled
before-after [63, 94–96], two randomized controlled
trials [83, 97] and one non-randomized controlled trials [98]) shows that the national roll-out of multimodal strategies is associated with reductions in
central line-associated bloodstream infection, MRSA
infections, and increased hand hygiene compliance. By
contrast, no significant difference in surgical site infections rates was observed. The elements within the national
multimodal strategies varied, but they were evaluated as a
collective whole. The number of elements ranged from
two to eight. The most frequently cited elements were the
implementation of a care bundle with the provision of
training and campaign materials to support the implementation [63, 67, 83, 88, 89, 94–98]. All studies were
from high-income countries. The overall quality of evidence was low given the medium- to high-risk of bias
across studies.
Given the relatively good number of national studies
identified and the conviction that multimodal strategies
are an innovative and effective approach not only to reduce HAIs, but also to achieve broader patient safety
improvement, the panel decided to strongly recommend
that IPC activities should be implemented under the coordination and facilitation of the national IPC
programme using multimodal strategies in an effort to
improve care practices and reduce HAI and combat
AMR.

Core component 6: Monitoring/audit of IPC
practices and feedback
IPC interventions require the consistent practice of preventive procedures, such as hand hygiene, respiratory
hygiene, use of surgical antimicrobial prophylaxis, the
aseptic manipulation of invasive devices, and many
others. The appropriateness with which these procedures
are performed depends on the individual health care
worker’s behaviour and the availability of the appropriate
resources and infrastructures. To identify deviations
from requirements and to improve performance and
compliance, the frequent assessment of working practices is necessary by using standardized auditing, indicator monitoring, and feedback.
The monitoring and evaluation of national programmes is important to track the effectiveness of national policies and strategies, including providing critical
information to support implementation and future development and improvement. Our inventory showed
that 72% of national IPC documents across all WHO
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regions addressed the need for both national and facility
level monitoring and evaluation. These ranged from 56%
in the Western Pacific Region to 86% in the South-East
Asia Region. Therefore, national monitoring and evaluation is currently being recognized as a means to determine the effectiveness of IPC programmes.
Acute health care facility level
Recommendation

The panel recommends that regular monitoring/audit
and timely feedback of health care practices according
to IPC standards should be performed to prevent and
control HAIs and AMR at the facility level. Feedback
should be provided to all audited persons and relevant
staff.
(Strong recommendation, low quality of evidence)
Evaluation of the evidence from six studies (one randomized controlled trial [99], two controlled before-after
[100, 101], one interrupted time series [50], and two noncontrolled before-after [102, 103]) showed that the regular
monitoring/auditing of IPC practices paired with regular
feedback (individually and/or team/unit) is effective to
increase adherence to care practices and to decrease overall HAI. Five studies were from high-income countries
[50, 99, 101–103] and one from an upper-middle-income
country [100]. Due to varied methodologies and different
outcomes measured, no meta-analysis was performed.
The overall quality of evidence was low given the
medium- to high-risk of bias across studies and the different study designs. However, the importance of the monitoring and feedback of IPC practices to demonstrate
existing gaps and achieve health care workers’ behavioural
change toward good practices was recognized. Therefore,
the panel strongly recommended that audits and timely
feedback to staff who influence the change of health care
practices according to IPC standards should be performed
regularly for the prevention of HAI and AMR.
National level
Recommendation

The panel recommends that a national IPC monitoring
and evaluation programme should be established to
assess the extent to which standards are being met and
activities are being performed according to the programme’s goals and objectives. Hand hygiene monitoring
with feedback should be considered as a key performance indicator at the national level.
(Strong recommendation, moderate quality of evidence)
Evaluation of the evidence from one sub-national study
(randomized controlled trial [81]) showed that the national feedback of IPC monitoring data is effective to increase adherence to best practice in individual facilities
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and to decrease the device-associated infection rate.
The quality of this study was graded as moderate.
Despite the limited evidence, the panel agreed that
monitoring and evaluation should be an activity
driven and coordinated by the national IPC programme
and that this would be a strong recommendation.
The panel also proposed that hand hygiene be considered as a key indicator for all national IPC
programmes.

Core component 7: Workload, staffing and bed
occupancy
Overcrowding in health care facilities is recognized as
being a public health issue that is associated with disease
transmission. A combination of factors should be considered when determining the patient-to-bed ratio and the
health care worker-to-patient ratio, including patient acuity, health care demand, and the availability of a trained
workforce. These factors may interfere with providing
optimal staff-to-patient ratio, which could potentially lead
to increased rates of HAI and the spread of AMR.
Acute health care facility level only
Recommendation

The panel recommends that the following elements
should be adhered to in order to reduce the risk of HAI
and the spread of AMR: (1) bed occupancy should not
exceed the standard capacity of the facility; (2) health
care worker staffing levels should be adequately assigned
according to patient workload.
(Strong recommendation, very low quality of evidence)
Evaluation of the evidence from 19 studies (12 noncontrolled cohort [104–115], three case-control studies
[116–118], one interrupted time series [119], one noncontrolled interrupted time series [120], one mixed
methods [121] and one cross-sectional [122]) showed
that bed occupancy exceeding the standard capacity of
the facility is associated with the increased risk of HAI
in acute care facilities, in addition to inadequate health
care worker staffing levels. Studies were all from
high-income countries. MRSA transmission and infection were associated with bed occupancy in six studies [106–109, 119, 123] and the nurse-to-patient ratio
in seven studies [105, 112, 115–117, 120, 121]. Three
studies reported that increases in nurse-to-patient
ratios resulted in reduced HAI [110, 111, 113], while
inadequate adherence to hand hygiene protocols was
associated with low staffing levels in one study and
with high workload in another [114, 122]. The overall
quality of the evidence was very low. However, the
panel unanimously decided to strongly recommend
adherence to bed occupancy not exceeding the standard capacity of the facility and adequate health care
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worker staffing levels according to patient workload.
When elaborating this recommendation, the panel
considered the importance of these topics not only
for reducing the risk of HAI and the spread of AMR,
but also for achieving quality health service delivery
in the context of universal health coverage.

Core component 8. Built environment, materials
and equipment for IPC at the facility level
Safe effective performance in the delivery of day-to-day
patient care and treatment is crucial for optimal outcomes, both for patients and health care workers’ health
and safety. In an effort to promote effective and standardized clinical practice in accordance with guidelines,
emphasis should be placed on optimizing the health care
environment to ensure a work system that supports the
effective implementation of IPC practices.
Hand hygiene is considered as the cornerstone of clinical practice and an essential measure for the prevention
of HAI and the spread of AMR. WHO issued global
guidelines including evidence- and consensus-based recommendations on hand hygiene in health care [54],
together with an implementation strategy and toolkit
(http://www.who.int/gpsc/5may/tools/en/). These are considered to be the gold standard and are implemented
in many countries worldwide. A multimodal strategy
is the internationally accepted approach to achieve hand
hygiene behavioural change (component 5). One of the
five elements of the WHO hand hygiene improvement
strategy relates to the work system within which hand
hygiene takes place, i.e. an environment including an
infrastructure and materials that facilitate compliance
at the point of care.
Acute health care facility level only
Good practice statement

General principle - patient care activities should be
undertaken in a clean and/or hygienic environment that
facilitates practices related to the prevention and control
of HAI, as well as AMR, including all elements around
the WASH infrastructure and services and the availability of appropriate IPC materials and equipment.
Ensuring the provision of adequate appropriate materials, items and equipment in relation to WASH services
and their optimal placement or position are recognised
as critical elements of human factors engineering (ergonomics), which support their appropriate use and increases compliance with good practices. Ultimately, this
contributes to the effective implementation and the
attainment of the desired behaviour to support IPC.
Several environmental issues are of concern for IPC.
The most relevant are those that deal with some features
of the building design and WASH-related conditions in
the health care facility. The panel deemed it essential to
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describe the appropriate water and sanitation services,
environment, and materials and equipment for IPC as
a core component of effective IPC programmes in
health care facilities. Therefore, despite the absence of
specific studies testing the effectiveness of these
important aspects as interventions to reduce HAI and
AMR, the panel decided to formulate a good practice
statement to outline the most relevant elements for
a safe environment supporting appropriate IPC
practices.
Conversely, specific evidence was available on the importance of hand hygiene facilities. Therefore, the panel
also decided to develop a specific recommendation
related to hand hygiene facilities.
Recommendation

The panel recommends that materials and equipment to
perform appropriate hand hygiene should be readily
available at the point of care.
(Strong recommendation, very low quality of evidence)
Evaluation of the evidence from 11 studies (one randomized controlled trial [124], four non-controlled beforeafter [62, 125–127],and one qualitative study [80])
showed that the ready availability of equipment and
products at the point of care leads to an increase in
compliance with good practices and the reduction of
HAI. In six of the 11 studies, the intervention consisted
of the ready availability and optimal placement of hand
hygiene materials and equipment in areas designated for
patient care or where other health care procedures are
performed and led to a significant increase in hand hygiene compliance. All studies were performed in highincome countries only. The overall quality of evidence was
very low, but the panel decided to recommend that materials and equipment to perform hand hygiene should be
readily available at all points of care.

Conclusions
We discussed the evidence for an interrelated set of
measures identified by an expert panel as contributing
to reducing the risk of HAI and combating AMR at the
national and acute health care facility level. It is important to note that although the recommendations for the
facility level focus on acute health care facilities, the core
principles and practices of IPC as a countermeasure to
the development of HAI are common to any facility
where health care is delivered. Therefore, these guidelines should be considered with some adaptations by
community, primary care and long-term care facilities as
they develop and review their IPC programmes.
Furthermore, while legal, policy and regulatory contexts
may vary, these guidelines are relevant to both high- and
low-resource settings as the need for effective IPC
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programmes is universal across different cultures and
contexts.
Indeed, adaptation to the local context, taking into
account available resources, culture and public health
needs, will be important in the implementation of the
guideline recommendations. There is also a particular
need for careful evaluation of feasibility and costs in
low-resource settings. Adoption should be facilitated by
sound implementation strategies and practical tools. It is
important to note that WHO is about to develop an
implementation strategy and tools for the IPC core
components at the national and facility level, including
specific guidance for settings with limited resources.
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