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1.1  Introduction

Actions to improve patient safety have  shown 
widely varying degrees of effectiveness. 
Usually hospitals are focused on the occurrence 
of adverse events and the level of adversity to the 
patient in the contexts of insurance premiums and 
the costs of malpractice. Furthermore, even risk 
management units within hospitals focus on these 
factors, when comparing the performance of 
departments or wards. However, for the improve-
ment of patient safety in clinical practice, a dif-
ferent approach is required, in which the 
prevention of patient harm and effectiveness of 
clinical actions is standardized and assessed on 
the basis of scientific evidence.

Recommendations that have been translated 
into guidelines are the best possible evidence- 
based solutions to clinical practice issues. 
However, it appears that there are very few clini-
cal guidelines focused on patient safety, particu-
larly in the risk management sector. Furthermore, 
when using clinical guidelines for quality and 
safety improvement, practices often seem to 
diverge. Higher quality and safer clinical practice 
are consequently difficult to achieve, share, and 
promote.

Existing knowledge of patient safety essen-
tially covers the nosography of threats and causes 
of patient harm, as opposed to possible evidence- 
based solutions that can (a) prevent risks, (b) 
address healthcare incidents, and (c) which can 
be compared. This means that etiology, patho-
genesis, and observations of safety issues in clin-
ical departments, and, more broadly in healthcare 
organizations, are often investigated while proven 
solutions to patient safety issues are rarely dis-
cussed. To give an appropriate analogy, it is like 
saying that there are many papers that have exam-
ined perioperative complications, type of surger-
ies, and patient characteristics. However, no 
research is available on how the occurrence of 
these complications have been managed in differ-
ent settings according to organizational and 
human factors.

It is essential that healthcare professionals 
acquire proficiency in producing evidence that 
can be used for making improvements to patient’s 
safety and managing the risks of adverse events. 
To successfully achieve this goal, the first step is 
for them to have a clear idea of what guidelines 
and practices are. Definitions of these terms will 
be the content of the first section of this chapter. 
Once these concepts have been introduced, the 
second section will show the current picture 
regarding patient safety and why a greater num-
ber of valuable clinical guidelines are needed. 
The third section will then consider possible 
solutions, lessons to apply in practice, and will 
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explain how to prepare and update a guideline. 
The challenges we are facing along with the lim-
its of the current guidelines will be considered at 
the end, which will assist in managing patient 
safety in future.

1.2  The Need to Understand 
Guidelines Before Improving 
Safety

The World Health Organization (WHO) regards 
guidelines as tools to help people to make deci-
sions and particularly  emphasize the concept of 
choosing from a range of interventions or mea-
sures. A WHO guideline is any document devel-
oped by the World Health Organization containing 
recommendations for clinical practice or public 
health policy. A recommendation tells the intended 
end-user of the guideline what he or she can or 
should do in specific situations to achieve the best 
health outcomes possible, individually or collec-
tively. It offers a choice of different interventions 
or measures that are intended to have a positive 
impact on health and explains their implications 
for the use of resources. Recommendations help 
the user of the guideline make informed decisions 
on whether to undertake specific interventions or 
clinical tests, or  if they should implement wider 
public health measures, as well as where and when 
to do so. Recommendations also help the user to 
select and prioritize across a range of potential 
interventions [1].

With a greater emphasis on clinical practice, 
the U.S.  Institute of Medicine (IOM) defines 
guidelines as “statements that include recom-
mendations, intended to optimize patient care, 
that are informed by a systematic review of evi-
dence and an assessment of the benefits and 
harms of alternative care options” [2]. This defi-
nition emphasizes that the foundation of a guide-
line is a systematic review of the scientific 
evidence bearing on a clinical issue. The strength 
of the evidence leads the clinical decision- making 
process through a set of recommendations. These 
concern the benefits and harms of alternative care 
options and address how patients should be man-
aged, everything else being equal.

The U.S.  National Guideline Clearinghouse 
(NGC) of the Agency for Healthcare Research 
and Quality (AHRQ) also uses the definition of 
clinical practice guidelines developed by the 
IOM, stating that “clinical practice guidelines are 
statements that include recommendations 
intended to optimize patient care that are 
informed by a systematic review of evidence and 
an assessment of the benefits and harms of alter-
native care options” [3].

The British National Institute for Health and 
Care Excellence (NICE) stresses scientific evi-
dence as the basis of guidelines. It states: “NICE 
guidelines make evidence-based recommenda-
tions on a wide range of topics, from preventing 
and managing specific conditions, improving 
health, and managing medicines in different set-
tings, to providing social care and support to 
adults and children, safe staffing, and planning 
broader services and interventions to improve the 
health of communities” [4].

The Italian National Center for Clinical 
Excellence (CNEC) that is responsible for the 
National Guidelines System (SNLG) uses essen-
tially the same definition as NICE, stressing the 
importance of evidence-based medicine as the 
foundation of recommendations in guidelines.

The recent report on healthcare quality 
improvement published by the European 
Observatory on Health Systems and Policies [5] 
reiterates that clinical guidelines focus on how to 
approach patients with defined healthcare prob-
lems, either throughout the entire care process or 
in specific clinical situations. As such, they can 
be considered as a tool to inform healthcare 
delivery, with a specific focus on the clinical 
components, in the context of medical practice as 
an applied science. Clinical guidelines have the 
potential to reduce unwarranted practice varia-
tion and enhance translation of research into 
practice; a well-developed guideline which is 
also well implemented will help improve patient 
outcomes by optimizing the process of care [6, 
7].

From the perspective of international accredi-
tation societies such as Joint Commission 
International (JCI), guidelines that help health-
care organizations to improve performance and 
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outcomes are part of the foundation of processes 
aimed at reaching the goal of safe and high- 
quality care [8]. JCI maintains that clinical prac-
tice guidelines are truly major and effective tools 
in the practice of delivering evidence-based med-
icine to achieve more effective patient outcomes 
and safer care. These guidelines, which must be 
used in all JCI accreditation programs, can 
achieve their maximum potential when they are 
both well developed and effectively introduced 
into clinical practice.

All of  the definitions mentioned are consis-
tent. Guidelines are not presented as a substitute 
for the advice of a physician or other knowledge-
able healthcare professionals or providers. They 
are tools describing recommended courses of 
intervention whose key elements are the best 
available scientific evidence and actions accord-
ing to this evidence. The goal is the promotion of 
health and consequently, the quality and safety of 
care. However, it is also desirable for profession-
als to share within the scientific community the 
results from using clinical practice guidelines in 
the context of valuable, real-world experience to 
inform safety interventions. Professionals are 
expected to share their current practice to help 
them apply guidelines to real-life situations and 
also to improve guidelines in the light of that 
experience.

Ensuring the quality of healthcare services 
and making improvements to patient safety 
require that evidence-based recommendations 
from guidelines, and their application in the form 
of practical interventions (best practices), always 
function as synergetic tools. Nevertheless, there 
is no consensus on what constitutes practice- 
based evidence (which is what emerges from rou-
tine hospital activities) and what metrics can be 
used to ensure the quality of this evidence. 
Healthcare interventions that have been shown to 
produce desirable outcomes and that are suitable 
for adaptation to other settings can be called 
“best practices.” A best practice is “an interven-
tion that has shown evidence of effectiveness in a 
particular setting and is likely to be replicable to 
other situations” [9]. Moreover, a best practice is 
not a synonym of a good practice or, simply, of a 
practice: it is an already existing and selected 

intervention whose effectiveness has already 
been established. This concept is widely appli-
cable in health care, from patient safety to public 
health, including the quality of care. In fact, a 
best practice is based on evidence from up-to- 
date research and it has the added value of incor-
porating experience acquired in real-life 
settings.

A best practice provides tangible solutions as 
the most effective process or method to achieve a 
specific objective, with results that are shareable. 
As a consequence, the practice can then become 
a model. Some organizations are working on cre-
ating best practice models, in particular, on 
selecting techniques or methodologies that have 
been proven to be reliable in achieving desired 
results through consolidated and updated experi-
ence and research. The British Medical Journal 
(BMJ), for example, funds a service (available at 
https://bestpractice.bmj.com/info/) that collects 
the latest evidence-based information to support 
professional decisions and brings together regu-
larly updated research evidence and the knowl-
edge of international experts. According to the 
BMJ, its best practice tool is “a clinical decision 
support tool that offers a step-by-step approach to 
help manage patient diagnosis, prognosis, treat-
ment and prevention.”

1.3  The Current Patient Safety 
Picture and the Demand 
for Guidelines

In most healthcare settings worldwide, patient 
safety data is data on the absence of patient 
safety. On the last patient safety day (September 
17, 2019), WHO announced, “Patient safety is a 
serious global public health concern. It is esti-
mated that there is a 1 in 3 million risk of dying 
while travelling by airplane. In comparison, the 
risk of patient death occurring due to a prevent-
able medical accident, while receiving health 
care, is estimated to be 1  in 300” [10]. WHO’s 
message is based on facts found in studies and 
statistics. These inform us that one in every 10 
patients is harmed while receiving hospital care 
(amounting to nearly 50% of adverse events 
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considered preventable) [11]. Further, the occur-
rence of adverse events due to unsafe care is one 
of the 10 leading causes of death and disability 
across the world [12]. The report of the WHO 
continues with the following findings [13]:

• Four out of every 10 patients are harmed in 
primary and outpatient (ambulatory) health 
care, with up to 80% of the harm considered to 
have been preventable.

• Patient harm may account for more than 6% of 
hospital bed days and more than 7 million 
admissions.

• The most detrimental errors are related to 
diagnosis, prescription, and the use of 
medicines.

Moreover, there are other serious conse-
quences. The WHO report also included the fol-
lowing criticisms concerning the “health status” 
of patient safety worldwide: the costs from unsafe 
medication practices or medication errors [14, 
15] and from delayed diagnosis [16, 17], the 
costs of treating the effects of patient harm, the 
complications from surgery that cause more than 
1 million patient deaths every year [18], and the 
inappropriate or unskilled use of medical radia-
tion leading to health hazards to both patients and 
staff [19].

Approaches to improve patient safety have 
already been suggested. Evidence-based care 
positively affects healthcare practice and patient 
outcomes. For example, the United States Agency 
for Healthcare Research and Quality (AHRQ) 
[20] stated that the chances of a patient receiving 
safer care when entering a hospital have 
increased; an estimated 87,000 fewer patients 
died from hospital-acquired conditions between 
2010 and 2014 in the USA. This not only repre-
sents a major improvement in patient safety, but 
also resulted in estimated savings of $19.8 bil-
lion. The US Agency reminded noted  that hard 
work to reduce undesired outcomes had been per-
formed by everyone from front-line staff to 
nurses, physicians, and hospital administrators. 
Further, theoretical financial savings from safety 
improvement and patient involvement were iden-
tified by WHO [13, 21].

Additional measures to implement safety in 
practices should be mandatory, such as tools that 
are mainly evidence-based as well as the education 
of and outreach to providers and patients, and the 
widespread use of hospital-based electronic health 
records. Nevertheless, the practical implementa-
tion of evidence-based research to treat unsafe situ-
ations remains uncertain. One paradigm case is that 
of the healthcare-related infections where, although 
a standardized evidence- based approach to patient 
safety seems accessible and extremely useful in 
this field (e.g., hand hygiene guidelines) [22], 
WHO recently reported [10] that the numbers of 
healthcare- associated infections remain high, 
affecting up to 10 out of every 100 hospitalized 
patients, and that a large proportion were prevent-
able [23–25]. A recent systematic review [26] also 
observed that 35–55% of healthcare-associated 
infections were preventable. This suggests that 
there remains much to be desired in terms of imple-
mentation of evidence-based best practices. 
Further, the levels of reductions in such infections 
attributable to the implementation of multifaceted, 
evidence-based interventions are in line with previ-
ous estimates [27, 28].

Even in high-income countries where a high 
level of adherence to current recommendations is 
expected, and despite the existence of evidence- 
based strategies, a further reduction in the occur-
rence of these infections of 30–50% is achievable 
[26]. In reality, a large discrepancy is emerging 
between the intention to effect change by employ-
ing standard operating procedures and the accu-
rate implementation of such practices in daily 
practice [29]. Great potential exists to further 
decrease hospital-acquired infection rates in a 
variety of settings. Relevant factors in the success 
of such programs include the study design, base-
line infection rates and type of infection [30]. 
Other factors such as global aging trends and 
comorbidity are likely to require additional 
efforts to reduce the risk of infections while med-
ical innovations may also reduce this risk due to 
the emergence of less invasive techniques (e.g., 
minimally invasive surgery or noninvasive 
ventilation).

Suggestions for how to address safety 
improvement in health care can be derived from a 
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literature review of evaluations of interventions. 
The negative impact of failing to improve quality 
and safety in health care is a public health issue 
[9]. Instead of simply moving onto the next new 
paradigm, it is worth considering what deficien-
cies exist in the literature and how these might be 
rectified [31].

1.4  Implementing the Research 
on Patient Safety to Improve 
Clinical Practice

Evidence-based medicine is the use of the best 
available evidence to inform decisions about the 
care of individual patients [32]. This means that 
clinical care choices undergo rigorous evaluation 
instead of having their effectiveness presumed on 
the basis of subjective experience or arguments 
relating to the etiopathogenesis of diseases. 
Despite this, it has been noticed [31] that imple-
mentation efforts typically proceed on the basis 
of intuition, anecdotal stories of success, or stud-
ies that exhibit little of the methodological 
sophistication seen in the research that estab-
lished the intervention’s benefit, even after mul-
tiple rigorously designed and well-conducted 
clinical trials have established the benefit of a 
particular care process.

Systematic reviews of the evidence and clini-
cal practice guidelines that synthesize studies 
addressing important clinical decisions have been 
underestimated in clinical practice. A variety of 
factors have prevented clinicians from acquiring 
evidence in a reliable and timely fashion. Such 
evidence would include factors that have been the 
object of only limited study so far. Other ele-
ments of implementing evidence-based medicine 
that have been glossed over include the follow-
ing: disagreement with the content of guidelines, 
which could quickly become out of date or have 
wide variations in methodological quality; the 
personal characteristics of providers, for exam-
ple, their resistance to perceived infringements 
on physician autonomy; and logistical or finan-
cial barriers [33].

It has also been noted [31] that research into 
quality improvement (including patient safety) 

and the related literature differ from the other 
biomedical research in two major respects. First, 
evaluations of specific interventions often fail to 
meet basic standards for the conduct and report-
ing of research. Second, and more fundamentally, 
the choices of particular interventions lack com-
pelling theories that can predict their success or 
be applied to specific features during their devel-
opment. Methodological shortcomings in the 
quality improvement research literature include 
basic problems with the design and analysis of 
the interventions as well as poor reporting of the 
results.

In light  of this, a recent review [34] high-
lighted that delivering improvements in the qual-
ity and safety of health care remains an 
international challenge. In recent years, quality 
improvement methods such as plan-do-study-act 
(PDSA) cycles have been used in an attempt to 
drive such improvements. This method is widely 
used in healthcare improvement however there 
are  little overarching evaluations of how it is 
applied. PDSA cycles can be used to structure the 
process of change iteratively, either as a stand-
alone method or as part of a range of quality 
improvement approaches, such as the Model for 
Improvement (MFI), Total Quality Management, 
Continuous QI, Lean, Six Sigma or Quality 
Improvement Collaboratives [35–37].

Despite the increased use of quality improve-
ment methods, the evidence base for their effec-
tiveness is poor and unsubstantiated [31, 38, 39]. 
PDSA cycles are often a central component of 
quality improvement initiatives; however, few 
formal objective evaluations of their effective-
ness or application have been carried out [40]. 
Some PDSA approaches have been demonstrated 
to result in significant improvements in care and 
patient outcomes [41] while others have demon-
strated no improvements at all [42–44]. Thus, 
evidence of effective quality improvement inter-
ventions remains mixed, with literature conclud-
ing that quality improvement interventions are 
only effective in specific settings and are used as 
“single-bullet” interventions that cannot deliver 
consistent improvements. Conversely, effective 
interventions need to be complex and multifac-
eted [45–47] and developed iteratively to adapt to 
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the local context and respond to unforeseen 
obstacles and unintended effects [48, 49].

Finding effective quality improvement meth-
ods to support iterative development to test and 
evaluate interventions in clinical care is essential 
for the delivery of high-quality and high-value 
care in a financially constrained environment. 
However, in the field of quality and safety 
improvement, strategies for implementing 
evidence- based medicine require an evidence 
base of their own, unlike in other medical disci-
plines [50]. Progress in researching quality 
improvement requires an understanding of the 
factors driving provider and organizational 
change. Moreover, possible elements affecting 
the results of research when implemented in 
practice, such as organizational factors and 
human features related to both professionals and 
patients, have to be considered. Additionally, 
research into patient safety improvement and its 
implementation requires looking at the health-
care system as a whole, including professionals, 
patients, and features of facilities.

Once an intervention to improve safety has 
been developed, the next step should be a pilot 
study to confirm that it works or, in other words, 
a Phase I of clinical studies [51]. The pilot study 
should start from a study design that includes the 
formulation of the hypothesis, the method of 
sampling the population involved in the study, 
the choice of and correlations between dependent 
and independent variables, and the analysis and 
reporting of results. It is important to ensure that 
the interpretations and explanations of the effi-
cacy and value of interventions adopted to man-
age specific patient safety issues are shareable.

Researchers and clinicians working on 
patient safety improvement should take into 
consideration the following: how to carry out 
this particular type of research; if it is correct to 
consider just a sample or the whole population 
of patients; what techniques to use in data col-
lection and observation processes; and how to 
describe the data. All of these elements are 
essential to support the hypothesis of the study, 
and to give credibility to both the research meth-

odology adopted and the conclusions of the 
trial. This kind of research is needed to produce 
informative, reliable, and evidence-based con-
clusions that ultimately lead to, from a wider 
point of view, a change of perspective. To be 
precise, the aim is to switch the focus from the 
statistics on patient injuries, damages, and 
claims, to data derived from clinical trials. 
Ultimately, the purpose of collecting this data is 
to propose actions and solutions to deal with the 
lack of safety in healthcare organizations, and 
medical treatments.

Empirically-derived models are needed to 
inform decisions to select specific implementa-
tion strategies, based on clinical features of the 
quality target, organizational or social context, 
and relevant attitudes and beliefs of providers and 
patients. These models thereby contribute to 
improvements to quality and the value of the ser-
vices delivered, and so help to reduce dramatic 
statistics that can overshadow the vision of a 
safer healthcare system. It must be noted that 
although the iterative development of change 
(PDSA cycle) is the most validated model to 
improve quality and safety, no single quality 
improvement tool can absolutely be considered 
the best. Preferences depend on the skills of pro-
fessionals and the type of setting which 
means choosing one method over another for an 
organization can be difficult.

The choice of the model is an important deci-
sion as it can involve serious risks and costly con-
sequences for healthcare organizations. The 
integration and adaptation of different models to 
healthcare settings is generally preferable to 
choosing only one model. However, the problem 
is that no formal criteria for evaluating the appli-
cation or reporting of PDSA cycles currently 
exist. It is only in recent years, through SQUIRE 
guidelines, that frameworks for publication that 
explicitly describe PDSA applications have been 
developed [52, 53]. Such frameworks are neces-
sary to support and assess the effective applica-
tion of PDSA cycles and to increase their 
legitimacy as a scientific method for 
improvement.
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1.5  Working Towards Producing 
Guidelines That Improve 
Safety Practices

As documents that synthesize current evidence 
on how to most effectively organize and deliver 
health services for a given condition [54], guide-
lines inform healthcare decision-making and can 
serve as a basis for policy, planning, evaluation, 
and quality improvement. “Working towards pro-
ducing guidelines that improve safety practices” 
means developing structured processes to write, 
update, and apply guidelines. The most important 
element to take into account is the methodology. 
Consequently, it is fundamental to have a plan 
that is divided into different steps and that can be 
summarized as a checklist. In fact, a checklist for 
developing guidelines should contain a compre-
hensive list of topics and items outlining the prac-
tical steps to consider. The checklist is intended 
for use by guideline developers to plan and track 
the process of guideline development and to help 
ensure that no key steps are missed. Following 
the steps outlined in the checklist ensures that 
key items are covered and increases the likeli-
hood of the guideline achieving higher scores 
when evaluated with credibility assessment tools. 
Checklists for developing guidelines can be com-
bined with guideline credibility assessment tools 
like AGREE1 (Appraisal of Guidelines for 
Research and Evaluation) [55] and other tools 
that may reflect standards established by the 
Guidelines International Network2 (GIN) [56] or 
Institute of Medicine (IOM).

One easy-to-use and reliable checklist is the 
GIN-McMaster Guideline Development 

1 The AGREE (Appraisal of Guidelines for Research and 
Evaluation) Collaboration developed the most commonly 
used instrument to assess the quality of a guideline. The 
instrument comprises 23 criteria grouped in six domains 
(addressed by the AGREE II): scope and purpose; stake-
holder involvement; rigor of development; clarity and pre-
sentation; applicability; and editorial independence.
2 The work of the Guidelines International Network (http://
www.g-i-n.net/) promotes the dissemination of guideline-
related content and provides an exchange platform for 
guideline developers and users. Further, the GIN provides 
reporting guidance for guideline-based performance mea-
surement tools.

Checklist, which is available on the internet 
(https://cebgrade.mcmaster.ca/guidecheck.html). 
It is divided into 18 steps as follows [57].

 1. Organization, budget, planning, and train-
ing. These involve outlining a detailed plan 
describing what is feasible, how it will be 
achieved, and what resources will be required 
to produce and use the guideline. The plan 
should define a specific completion date and 
be expressed in formal, measurable terms.

 2. Priority setting. This refers to the identifica-
tion, balancing, and ranking of priorities by 
stakeholders. Priority setting ensures that 
resources and attention are devoted to those 
general areas where healthcare recommenda-
tions will provide the greatest benefit to the 
population, jurisdiction, or country, e.g., 
chronic obstructive pulmonary disease, dia-
betes, cardiovascular disease, cancer, and 
prevention. A priority-setting approach needs 
to contribute to future plans while respond-
ing to existing, potentially difficult 
circumstances.

 3. Guideline group membership. This defines 
who is involved and  in what capacity, how 
the members are selected, and in which steps 
of the development of the guidelines each of 
them will participate.

 4. Establishing guideline group processes. This 
defines the steps to be followed, how those 
involved will interact, and how decisions will 
be made.

 5. Identifying target audience and topic selec-
tion. This involves defining the potential 
users or beneficiaries of the guidelines and 
defining the topics to be covered in the guide-
line (e.g., the diagnosis of chronic obstruc-
tive pulmonary disease).

 6. Beneficiary and other stakeholder involve-
ment. This describes how relevant people or 
groups who are not necessarily members of 
the panel (e.g., as the beneficiaries or users) 
will be affected by the guidelines and 
involved in their development.

 7. Conflict of interest considerations. This 
focuses on defining and managing the poten-
tial divergence between an individual’s 
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interests and his or her professional obliga-
tions. These considerations lead to questions 
about whether actions or decisions are moti-
vated by gain, such as financial, academic 
advancement, clinical revenue streams, or 
community standing. Financial, intellectual, 
or other relationships that may affect an 
individual’s or organization’s ability to 
approach a scientific question with an open 
mind are included.

 8. Question generation. This focuses on defin-
ing key questions the recommendations 
should address using the PICO (patient/
problem, intervention, comparison, out-
come) framework, including the detailed 
population, intervention (including diagnos-
tic tests and strategies), and outcomes that 
will be relevant in decision-making (e.g., in 
chronic obstructive pulmonary disease, 
should test A or treatments B, C, D, or E be 
used?).

 9. Considering the importance of outcomes and 
interventions, values, preferences, and 
advantages. This includes integrating how 
those affected by recommendations should 
assess the possible consequences into the 
process of developing guidelines. These con-
siderations can include: (a) patient, caregiver, 
and healthcare provider knowledge, atti-
tudes, expectations, moral and ethical values, 
and beliefs; (b) patient goals for life and 
health; (c) prior experience with the inter-
vention and the condition; (d) symptoms 
experienced, e.g., breathlessness, pain, dys-
pnea, weight loss; (e) preferences relating to 
and importance of desirable and undesirable 
outcomes; (f) perceived impact of the condi-
tion or interventions on quality of life, well- 
being, or satisfaction; (g) interactions 
between the work of implementing the inter-
vention, the intervention itself, and patient 
experiences; (h) preferences for alternative 
courses of action; and finally, (i) preferences 
relating to communication content and 
styles, information and involvement in 
decision- making and care.

 10. Deciding what evidence to include and 
searching for evidence. This focuses on out-

lining inclusion and exclusion criteria based 
on types of evidence (e.g., rigorous research 
or anecdotes), study designs, characteristics 
of the population, interventions, and com-
parators. It also covers deciding how the evi-
dence will be identified and obtained, which 
should not be limited to evidence about val-
ues and preferences, local data and resources.

 11. Summarizing evidence and considering 
additional information. This focuses on pre-
senting evidence in a synthetic format (e.g., 
tables or brief narratives) to facilitate the 
development and understanding of recom-
mendations. It also involves identifying and 
considering additional information relevant 
to the question under consideration.

 12. Judging quality, strength, or certainty of a 
body of evidence. This consists of assessing 
the confidence one can place in the evidence 
obtained by transparently evaluating the 
research (individual- and group studies) and 
other evidence applying structured 
approaches. This may include, but is not lim-
ited to, evidence about baseline risk or bur-
den of disease, the importance of outcomes 
and interventions, values, preferences, bene-
fits and drawbacks, use of resources (e.g., 
finance), estimates of effects, and accuracy 
of diagnostic tests.

 13. Developing recommendations and determin-
ing their strength. Developing recommenda-
tions involves the use of a structured 
analytical framework and a transparent and 
systematic process to integrate the factors 
that influence a recommendation. 
Determining the strength of the recommen-
dations refers to judgments about how confi-
dent a guideline panel is that the 
implementation of a recommendation will 
exert a greater number of desirable conse-
quences than undesirable ones.

 14. Wording of recommendations and of consid-
erations about implementation, feasibility, 
and equity. This refers to choosing syntax 
and formulations that facilitate the under-
standing and implementation of the recom-
mendations, accounting for the views of the 
guideline panel.
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 15. Reporting and peer review. Reporting refers 
to how a guideline will be made public (e.g., 
print, online). Peer review refers to how the 
guideline document will be reviewed before 
its publication and how it can be assessed 
(e.g., for errors), both internally and exter-
nally, by stakeholders who were not mem-
bers of the guideline development group.

 16. Dissemination and implementation. This 
focuses on strategies to make relevant groups 
aware of the guidelines and to enhance their 
uptake (e.g., publications and tools such as 
mobile applications).

 17. Evaluation and use. This refers to formal and 
informal strategies that allow the evaluation 
of (a) the guidelines as a process and prod-
uct; (b) their use or uptake, or both; and (c) 
their impact and whether or not they will 
lead to improvements in patient or popula-
tion health or other consequences.

 18. Updating. This refers to how and when a 
guideline will require revision because of 
changes in the evidence or other factors that 
influence the recommendations.

All the above-mentioned steps are believed to 
optimize the development and implementation of 
guidelines. However, two tough questions on 
guidelines persist, namely [8]:

 (a) Is there enough evidence to make 
recommendations?

 (b) How should we apply recommendations to 
individual patients?

With respect to the evidence to make recom-
mendations, guideline development tools have, 
since their inception in 2003, increas-
ingly  included the GRADE approach [58–60]. 
The Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach 
was created by the eponymous working group 
(www.gradeworkinggroup.org), which is a col-
laborative project, consisting mainly of method-
ologists and clinicians. It provides a framework 
for assessing the quality (or “certainty”) of the 
evidence supporting, inter alia, guideline recom-
mendations and therefore their resulting strength 

[61]. Essentially, GRADE classifies recommen-
dations as “strong” when a specific, recom-
mended intervention or management strategy 
would be chosen, on reasonable grounds, by a 
majority of patients, clinicians, or policymak-
ers in all care scenarios. In contrast, such recom-
mendations would be classified as “weak” when 
there is a reasonable range of choices, reflecting 
the following possible factors: limited evidence 
quality, uncertain benefit-harm ratios, uncertainty 
regarding treatment effects, questionable cost- 
effectiveness, or variability in values and prefer-
ences [62]. Further, the GRADE 
evidence- to- decision framework helps guideline 
developers to structure their process and evalua-
tion of available evidence [59]. Nonetheless, a 
trade-off between methodological rigor and prag-
matism is required [63, 64].

Concerning the issue of applying recommen-
dations to individual patients, it has been observed 
that practices from guidelines vary considerably 
and translating guidelines into practice can fail to 
close gaps that have been identified, both in the 
scope and the follow-up of interventions [65]. 
Education for professionals and/or patients is a 
good strategy to ensure the implementation of 
guidelines. Nonetheless, another substantial 
influence on the ability to implement guidelines 
is how their implementation has already been 
built into the guideline development process. The 
planning of implementation provides a set of 
concrete, actionable steps to take during the 
implementation phase [66, 67]. The central ele-
ments of successful implementation approaches 
appear in: their target-oriented dissemination, 
education and training, social interaction, deci-
sion support systems and routine procedures, 
thereby  tailoring implementation strategies to 
settings and target groups [68]. To assist guide-
line developers regarding implementation, a tool 
with context-specific implementability features 
for the whole guideline process has been devel-
oped [69].

Further, clinicians must balance the risks and 
benefits of any guideline recommendation for an 
individual patient and consider that patient’s 
preferences. If the patient does not adhere to care 
recommendations, health benefits will not be 
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maximized or perhaps even realized. Clinical 
decisions should be based on guideline recom-
mendations, but all decisions must be individual-
ized according to a patient’s risk-benefit ratio 
and  incorporate patient preferences through 
shared decision-making. Clinician leadership in 
quality improvement efforts and administrative 
support are key drivers of quality and safety 
improvement through  care-integrated tools and 
aligned incentives aimed at achieving meaningful 
guideline implementation.

One of the most prominent developments in 
the area of guideline implementation in recent 
years has been the increased utilization of infor-
mation technologies to facilitate: (a) push mecha-
nisms for guideline adherence, such as decision 
support components integrated into clinical man-
agement software, for example, alerts, reminders, 
or routine procedures [70]; (b) the use of guide-
lines at the bedside, available on, for example, 
mobile guideline apps; (c) the faster and poten-
tially real-time updating of individual guideline 
recommendations as new evidence emerges, for 
example, by adding “living guidelines” [71, 72]. 
Observational data is necessary to describe cur-
rent health provision and its quality, pinpoint 
potential patient groups that are adequately cov-
ered by guideline recommendations, and identify 
gaps and issues to be resolved by clinical 
research. This data is also vital for identifying 
late onset treatment harms and drug safety issues.

1.6  The Challenges of Improving 
Safety and the Current 
Limits of Guidelines

Guidelines are expected to be focused on broad 
and complex topics, on developing standards to 
guide healthcare organizations, on providing best 
practice recommendations for patient care, and 
on informing the clinical decision-making of 
health professionals. Successfully incorporating 
all of these factors into features of guidelines is 
particularly difficult in today’s age of complexity 
and multimorbidity. This is an age which is also 
characterized by the desire for personalized med-
icine and the ambition to push the frontiers of 

modernization, for example, by introducing arti-
ficial intelligence into health care. Thus, beyond 
the methodological quality of the guideline itself, 
there are many relevant aspects which represent 
challenges or limits to take into account regard-
ing guidelines and their applicability.

The first challenge is to improve the effective-
ness of a guideline—especially regarding how it 
improves the safety of care—while also focusing 
on patient-centeredness; this principle consists of 
(a) properly taking into account the needs and 
preferences of patients and of their caregivers and 
(b) supporting professionals in improving their 
practice. These dimensions are fundamental to the 
delivery of care and to patient outcomes as well 
[73–75]. Patient-centeredness constitutes a more 
recent focus of the discussion around the develop-
ment and use of guidelines [76]. Guidelines can 
facilitate patient education, engagement, and 
shared decision-making, thus assuring that indi-
vidual patient values are balanced against the 
desired outcomes, which are embedded in the tri-
als that form the basis of guideline recommenda-
tions. Different modalities of patient involvement 
exist in different contexts. The two most studied 
ones are (a) patient group representatives, who are 
sometimes involved in the guideline development 
process and (b) guideline documents, which are 
increasingly produced in different formats for 
practitioners and patients [77–81].

Another challenge is related to the speed with 
which medical knowledge progresses and the 
pace of knowledge production at the  primary 
research level. Guideline recommendations are 
expected to be kept up to date  but a relatively 
recent, comprehensive review of this issue [82], 
concluded that 1 in 5 recommendations is out of 
date 3 years after being launched and that longer 
updating intervals are potentially too long. 
Additionally, the development and updating of 
clinical guidelines represents a challenge because 
of the speed and resources required for producing 
and especially updating them. Approaches that 
can result in efficient and potentially real-time 
updating of guideline recommendations as new 
evidence emerges have been discussed, particu-
larly in the form of living systematic reviews and 
living guidelines [71, 83–85].
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With regard to limitations, there are different 
aspects to consider. Maybe the most restrictive 
limitation regards the evaluation of the costs of 
the guideline development process, compared 
with the effectiveness of guidelines, once they 
are implemented. This limitation particu-
larly  relates to the use (or under-use) of cost- 
effectiveness analyses as a part of the development 
process of clinical guidelines and their related 
challenges or opportunities [86]. A comprehen-
sive cost-effectiveness analysis should cover the 
costs of the development and of the guideline dis-
semination/implementation processes, and the 
change in the effectiveness of health service by 
putting the guideline into practice. However, data 
on the costs of guideline development is scarce 
and, given the vast variability of settings and 
practices, likely not generalizable [87]. As has 
been already pointed out [88], only 27% of 200 
studies on guideline implementation strategies 
(of which only 11 were from Europe) had some 
data on cost and only 4 (2%) provided data on 
development and implementation. Most of the 
relevant studies only partially accounted for the 
costs incurred in the process of guideline produc-
tion. In some contexts, active implementation 
seemed to require a substantial upfront invest-
ment compared to general dissemination prac-
tices. Furthermore, the results regarding 
optimized processes of care and improved patient 
outcomes were not sufficient to render them cost- 
effective [89, 90].

Another relevant limitation is that the concept 
of a guideline-based quality indicator framework 
has so far been inadequately elaborated, despite 
the fact that performance measurement sustains 
the relationship between clinical guidelines and 
healthcare data. More and more guideline groups 
have developed quality indicators along with sets 
of recommendations [91]. Usually,  these indica-
tors are primarily intended as general perfor-
mance measures. However, a closer look at 
measurement results can provide insights into the 
extent to which practice reflects guideline recom-
mendations. In other words, the indicators inform 
us on the extent of guideline adherence, and con-
sequently feed into how they are shaped. 
Moreover, an overview of country-specific prac-

tices [5] clearly demonstrates how divergent 
guideline practices can be, especially when 
viewed as strategies for the improvement of 
healthcare quality. The context-specific nature of 
guidelines persists, despite their adaptability to 
the practices of different countries. In the past, the 
quality of clinical guidelines was narrowly defined 
according to how closely recommendations were 
linked to scientific and clinical evidence [92]; 
however more recently, researchers have explic-
itly addressed the question of whether guidelines 
should be systematically pilot-tested in care deliv-
ery settings before being finalized [93].

Switching the focus to how guidelines are 
implemented, newer studies have shown mixed 
results regarding the effect of guidelines on out-
comes but established a clear link between imple-
mentation modalities and patient outcomes 
[94–97]. Barriers to the adoption of or adherence 
to guidelines by clinicians have been discussed in 
the literature. Substantial gaps were found in the 
evidence on the effectiveness of implementation 
interventions, especially regarding clinical out-
comes, cost-effectiveness, and contributory con-
textual issues [98]. Barriers included time 
constraints, limited staffing resources, clinician 
skepticism, clinician knowledge of guidelines, 
and the age of the clinician. The characteristics of 
guidelines, such as format, resources, and end- 
user involvement, were identified as facilitating 
factors, along with stakeholder involvement, 
leadership support, and organizational culture 
(including multidisciplinary teams and electronic 
guidelines systems).

Beyond challenges and limits, there is the 
issue of editorial independence in clinical guide-
line development. Implementing guideline rec-
ommendations that have been created in irregular 
conditions is not only ethically questionable but 
may also endanger quality of care, as the content 
may not actually reflect best available evidence. 
To give an example of irregular conditions, an 
international survey of 29 institutions involved in 
clinical guideline development found variability 
in the content and accessibility of conflict of 
interest policies; some institutions did not have 
publicly available policies and, of the policies 
available, several did not clearly report critical 
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steps in obtaining, managing, and communicat-
ing disclosure of relationships of interest [99]. 
While financial conflicts of interest seem to have 
been adequately disclosed in the most rigorously 
developed guidelines, active management of 
existing conflicts of interest has lagged behind 
[100–103]. Beyond measures to address direct 
financial conflicts of interest, the management of 
indirect conflicts of interest is also important in 
guideline development. Such indirect conflicts 
can include issues related to academic advance-
ment, clinical revenue streams, community 
standing, and engagement in academic activities 
that foster an attachment to a specific point of 
view [104]. Ensuring that guidelines are devel-
oped on the basis of robust consensus processes 
by a multidisciplinary panel can contribute to 
mitigating the effects of such conflicts [105].

Systematically developed, evidence-based 
clinical guidelines are in widespread use as a 
strategy to improve the quality of healthcare ser-
vices and consequently the safety of care. 
However, the rigor of their development, their 
mode of implementation, and the evaluation of 
their impacts should be improved in many set-
tings to enable their goal of achieving safer 
healthcare practices. One of the most important 
knowledge gaps in this respect is the extent to 
which guidelines affect patient outcomes and 
how this effect can be enhanced to ensure better 
care. For that purpose, both quantitatively mea-
sured parameters and patient experience should 
be taken into account. Today, technology and 
clinical decision support solutions are readily 
available to help transform research into practice 
and recommendations. These solutions take clini-
cally approved best practice guidelines and match 
them with each patient to provide a recommended 
and customized care pathway for optimal out-
comes. They can also be configured to meet the 
needs of each organization, taking into consider-
ation local needs and practices [8].

1.7  Recommendations

 1. The improvement of patient safety should be 
based on evidence-based recommendations 
included in well-developed guidelines, which 

should in turn be rigorously implemented in 
clinical practice as the best safety practice.

 2. More scientific research into healthcare qual-
ity and safety improvement is needed, the 
results and effectiveness of which should be 
shared across the scientific community 
worldwide.

 3. To face the challenges of a changing health-
care sector in today’s age of multi- morbidities, 
tutors, researchers, caregivers, and patients 
should work together to address the current 
limits of clinical guidelines.
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