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Abstract

The emergence of SARS-CoV-2/Covid-19 affects all of us and is associated with rapid and massive changes in
healthcare and societies. As a response, a range of interventions for patients and populations have been
implemented in health and preventive settings, or need to be implemented in the short and long term.
Implementation science offers a multidisciplinary perspective and systematic approach for the design, evaluation
and analysis of programmes and policies to enhance implementation. The emergence of Covid-19 provides an
urgent need to develop new perspectives and approaches in implementation science, such as the addition of
innovative and rigorous approaches to the collection, use and analysis of ‘real-world’ data. Above all, we hope that
implementation scientists will focus on what they can contribute to manage Covid-19 and its consequences for
people, healthcare and society.

Backgrounds
SARS-CoV-2/Covid-19 (further: Covid-19) has affected
many of us, including loved ones, colleagues, clinicians
and most particularly vulnerable people such as the
elderly and people with chronic disease. The emergence
of Covid-19 is associated with major changes in human
behaviours, institutions and societies, compressed in
time and replicated rapidly throughout the globe.
Research evidence to guide the direction of these
changes is quickly evolving, yet decision-makers face
major uncertainties. The sustainability of the changes,
given the lack of infrastructure to support them, is ques-
tionable. This is made more challenging by the growing
realization of their huge negative economic impacts. The
health sector has been turbulent in most societies for
many years, but this up-ending of the sector creates
chaotic conditions that merge both behaviour change
and economic uncertainties, for a threatening environ-
ment. The extent of the chaos brings some seeds of
opportunity, and implementation science may be primed
to act in the current and future environments.

Covid-19 has had unquestionable impact on societies and
specifically on healthcare across the world. Dedicated facil-
ities for diagnosis and triage of patients with suspected
Covid-19 have been established in primary care-, ambula-
tory- and community-based settings. Treatment and care of
patients with Covid-19 has been organized in hospitals and
ambulatory settings, followed by the rehabilitation of
patients after a stay in intensive care units, thus affecting
every sector of the healthcare system. Measures for the pre-
vention of infections in the population have been intensified
through many recommendations and regulations regarding
hygiene and protection for airborne infections. Systems for
early detection and tracking of infected individuals in the
population are being set up in many countries. A set of pre-
ventive measures described as ‘social distancing’, while
beneficial in reducing the spread of the virus, is causing
new health problems (e.g. mental health problems, lifestyle-
related diseases, family and domestic violence) that will
need increased attention of healthcare providers in the
coming period. While there is much hope for an effective
vaccine, this would need to be provided to the entire global
population within the shortest possible time on a scale that
is unprecedented.
Furthermore, the overwhelming attention on Covid-19 has

also impacted healthcare provision for patients with other
diseases, some of which are also acutely life-threatening,
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leading to delayed use of essential medical examinations and
treatments. News media report that hospitals have been very
quiet in recent times and that the negative impact of changes
in non-Covid healthcare on population health is higher than
the direct impact of Covid-19 [1]. This seems to be caused
both by a lowered attendance of healthcare visits by patients
and by the decreased access to specialist care, such as
diagnostic testing after screening for cancers, due to de-
creased capacities. These impacts on non-Covid healthcare
are believed to be a major driver of excess deaths, which can
be observed in the weekly total mortality rates [2].
From an implementation science perspective, the

current situation presents a unique set of circumstances.
The amount of immediate information on Covid-19 is
very high: there is an ongoing flow of research evidence
(much of it not yet peer reviewed, or minimally reviewed
[3]), clinical guidance, regulations by authorities and
messages in the media. In many countries, the numbers
of hospital admissions and deaths due to Covid-19 are
reported daily in the general media. Much of this infor-
mation is uncertain, inconsistent and quickly replaced or
complemented by new insights and guidance [4]. Also,
the information does not always apply locally, because of
differences in infection rates, testing regimes, availability
of medical resources and social and geographic factors
(e.g. population density). We also observe that many
decision-makers in times of Covid-19 are prepared to
take radical decisions. This is almost opposite to previ-
ous situations, when many decision-makers were not
particularly inclined to implement new practices. Argu-
ably, the current times with Covid-19 have also led to
higher trust in health professionals, scientific researchers,
public health organizations and public authorities, al-
though this trend does not apply across the board.
We believe that implementation science has increasing

relevance in the currently evolving later phases of the
pandemic, when the expanding research evidence is
starting to consolidate. Also, evidence regarding similar
viruses and similar diseases can be extrapolated regard-
ing some aspects of prevention, treatment and recovery.
At present, the need exists to emphasize awareness and
primacy of the strength of the evidence as prioritization
decisions are made, for at least three reasons: first, to en-
sure that the dictum ‘First, do no harm’ is maintained,
and implementation efforts focus on effective practices
that will improve, not harm, health; second, to optimize
the clinical effectiveness of treatment and care provided
in routine practice; and third, because perception of evi-
dence is often a critical factor in determining implemen-
tation success. The debates that have roiled around
claims of effective treatment or approaches to control
Covid-19 provide good examples of the latter issue, and
similarly, the question of possible harm has been a
central factor in mainstream press and social media

coverage. As the evidence on prevention and treatment
of Covid-19 is quickly expanding, we anticipate that the
role of implementation science will quickly grow in the
coming period.

Implementation challenges
Implementation science offers a multidisciplinary perspec-
tive and systematic approach for the design, evaluation
and analysis of implementation initiatives. Implementation
science can provide recommendations for the implemen-
tation of a specific practice, or stop an outdated practice,
in a given setting and target group. To provide such rec-
ommendations, we need empirical research of the imple-
mentation problems and implementation strategies in
these settings and target groups. While it rarely provides
recommendations that guarantee successful implementa-
tion with absolute certainty, it can increase success in
implementing practices. Implementation scientists often
function as a reminder that implementation needs atten-
tion, that it is never sufficient to produce and disseminate
information for changing behaviour, organizations and
systems. This will become more important when the ef-
fects of Covid-19 last longer than a short period of weeks
or months.
As a response to Covid-19, a range of interventions for

patients and populations have been implemented in
health and preventive settings, or need to be imple-
mented, including:

� Preventive interventions to reduce the transmission
of SARS-CoV-2 in the population and reduce the
rates of Covid-19;

� Preventive interventions to reduce transmission
among healthcare workers to avoid nosocomial
infections in healthcare institutions;

� Organizational changes to separate patients with
(suspected) infection, such as separate sites, clinical
teams or times for these patients, and use of
information technologies to deliver healthcare;

� Procedures for diagnosis and triage in patients with
suspected infection, including screening and advance
care planning;

� Procedures for treatment and care in patients with
Covid-19, including rehabilitation after intensive
treatment;

� Treatment and care of health problems that are
caused by some of the preventive interventions, for
instance in mental healthcare;

� Treatment and reorganization of care of other
diseases and health conditions, for which essential
treatment was reduced or delayed due to Covid-19.

Some of these interventions have been implemented
quickly and comprehensively, using well-established
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approaches to make changes in routine practice. The
changes in intensive care units, which have included rapid
construction of new negative pressure rooms and massive
increases in critical care admissions, may provide an ex-
ample of this. Maintaining newly implemented practices,
however, poses challenges, if they were instituted quickly
without adequate infrastructures (e.g. sufficient nurses
trained for intensive care, sufficient numbers of respira-
tory therapists to safely manage mechanical ventilation).
Also, given the uncertainties in the research evidence, the
guidance and regulations on these interventions are likely
to change over time. For instance, separate ambulatory
practices for testing and triaging patients with suspected
COVID-19 may no longer be needed if local infection
rates are low. The implementation of recommended prac-
tices may get more challenging, when specific measures
are softened. We observe that the degree and type of soft-
ening varies between geographic regions, which is likely to
complicate the implementation of population health inter-
ventions. For instance, currently prevailing local regula-
tions for physical movement vary widely within the USA.
For other interventions, the actual implementation in

practice has been challenging from the start. For in-
stance, remote care through telemedicine (or through
telephone) continues to meet with barriers in Germany.
The shortage of masks has made it difficult to reduce
the spread of infections by healthcare workers in nursing
homes in the Netherlands. Shortage of supplies and poor
geographic distribution of critical inventory, such as
ventilators and renal replacement technologies, have re-
sulted in suboptimal care in areas of the USA. The UK
has seen significant shortcomings in equipment procure-
ment at the national level [5], albeit a much stronger local
response particularly in relation to data sharing and rapid
reconfigurations of acute and primary care services. Coun-
tries with relatively low rates of infections and deaths,
such as Australia, may not take all required measures to
prepare for a situation of rising infection rates.
We have identified a number of areas that seem cru-

cial for implementation science beyond the immediate
response to Covid-19, and we would welcome submis-
sions to Implementation Science and Implementation
Science Communications on those:

� Implementation of interventions to reduce the
transmission of airborne infections in healthcare
settings, such as hand hygiene and use of protective
masks, using behavioural change frameworks [6];

� Implementation of telehealth, including
consultations by telephone, building on available
frameworks and research evidence [7–9];

� Scale-up and sustainability of interventions for
managing Covid-19, an area that needed
development before Covid-19 [10];

� Mitigating adverse impacts of interventions for
Covid-19, such as inequalities in access to
healthcare, or inequitable treatment for vulnerable
populations [11];

� Mitigation of adverse impacts on non-Covid
healthcare, such as delayed use of essential medical
screening and treatment.

New perspectives on implementation science
The emergence of Covid-19 provides an urgent need to
develop new perspectives and approaches in implemen-
tation science, which contribute to its development in
the longer run. For instance, there is a need for further
development and application of rapid methods of
research synthesis [12]. Traditional ‘normal’ science ap-
proaches to knowledge synthesis are likely to be deemed
inadequate and irrelevant in crisis conditions. One
phenomenon that is emerging in the crisis atmosphere is
the rapid cycling from new idea to considerable excite-
ment, and then rapid ‘bursting the bubble’ when the evi-
dence does not support the idea on initial testing. A
critical challenge is to synthesize rapidly, with the best
evidence possible. New robust approaches to evidence
synthesis (e.g. rapid 48-h reviews, crowd-sourcing for
evidence reviews, living reviews) will be needed.
Furthermore, the emergence of Covid-19 allows the

analysis of change under conditions that are fundamen-
tally different from what constituted usual care until
recently. For instance, the coordination of patient care
seems to have partly shifted (back) to a hierarchical
mode for the management of Covid-19. In settings that
are heavily under pressure, such as intensive care units,
collaborative decision-making in team meetings has
often been replaced by single-person leadership and
reduction of face-to-face interactions to what is abso-
lutely necessary. Will this hierarchical mode have lasting
impact, also in other domains of healthcare? How will
this change moderate the effectiveness of implementa-
tion strategies, particularly those that depend on team-
work and critical reflection on individual routines?
Another example of an important perspective on im-

plementation science in the context of Covid-19 con-
cerns the role of social networks. Following theories on
diffusion of innovations, implementation science has
recognized early that social networks are also crucial for
the uptake of innovations [13, 14]. Healthcare providers
who are embedded in large networks tend be more ex-
posed to innovations and, if they are sufficiently dense,
more inclined to adopt these. Social networks are also
relevant for the contagion of the infectious diseases.
What impact do social distancing measures have in the
longer run on the uptake of innovations, considering the
lowered rotation in clinical teams, the reduced number
of participants at handovers in patient care and the
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limitations imposed on at-home healthcare? These and
other research questions need to be developed and
answered in future research. We would be interested to
receive studies that examine implementation under these
‘post-Covid-19’ conditions.
We recognize that many studies may need to make

changes to how or when data are collected to reduce the
burden on clinical services and/or to the reduce risk of
transmission. Implementation Science has long advo-
cated prospective quantitative and qualitative data col-
lection through experimental and quasi-experimental
designs. The current climate necessitates more use of
data that are collected routinely for clinical or adminis-
trative purposes. We therefore welcome innovative and
rigorous approaches to the collection, use and analysis
of ‘real-world’ data. This may include retrospective de-
signs such as large-scale comparative case studies within
or between countries, although we will continue to judge
these on a case-by-case basis.

Conclusion
These times of Covid-19 are highly worrying as well as
highly fascinating. Echoing previous calls [15], above all,
we hope that implementation scientists will not fall in
love with the problems, and focus on what they can con-
tribute to manage the disease and its consequences for
people, healthcare and society.
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