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ABSTRACT
Background  The WHO and the European Center for 
Disease Prevention and Control (ECDC) advocated for 
extensive testing as a crucial pillar in managing the 
COVID-19 pandemic. Yet, public health emergency 
responses varied across European countries. In particular, 
there were differences in the national laboratory capacities 
and diagnostic testing strategies. This study was 
conducted during the pandemic to identify the key factors 
in developing national, SARS-CoV-2 testing strategies 
across a selection of European countries.
Methods  A mixed-methods study, comprising an 
interview phase and a survey phase, was performed. First, 
laboratory, policy-making and/or public health experts 
from different European countries were interviewed 
between 8 January 2021 and 19 March 2021, to review 
the development and implementation of national testing 
strategies.
Second, a cross-sectional survey was conducted among 
ECDC National Focal Points (NFP) for Preparedness and 
Response and/or Microbiology between July and October 
2022 to validate the interview findings.
Results  12 European experts were interviewed and 
identified the following key factors determining the 
development of the national SARS-COV-2 testing strategies 
in their countries: (1) changing testing goals over time, 
(2) the prevailing epidemiological situation, (3) testing 
capacities, (4) availability of reference laboratories, (5) 
supply and stockpiling of testing material, (6) availability of 
human resources and (7) quality management standards 
across laboratories. The experts interviewed stressed the 
important role of stockpile management, the existence of 
expert networks, as well as the centralisation of decision-
making. Lastly, determining the actors responsible for 
the testing strategy and putting in place ‘coordination, 
accountability and governance’ proved to be pivotal.
The survey outcome with 15 European NFPs demonstrated 
that the testing strategies generally changed over time 
to include a broader group of individuals. Furthermore, 
the actors ‘Ministry of Health’, ‘Public health officials’, 
‘National public health institutes’ and ‘National Expert and/
or advisory groups’ were selected as key players by survey 
respondents.
Conclusions  In general, the scope of the testing strategy 
in European countries included in this study expanded 

as the pandemic progressed. This study identified key 
factors discussed by European experts interviewed that 
contributed to the development of SARS-CoV-2 testing 
strategies across European countries.

INTRODUCTION
Following its emergence in China in 
December 2019, the new SARS-CoV-2 virus 
rapidly spread globally. This resulted in more 
than 38 million confirmed cases and 900 000 
reported deaths in Europe by March 2021.1 
The COVID-19 pandemic strained national 
public health emergency preparedness and 
response (PHEPR) capacities.2 3 It particu-
larly overwhelmed the testing capacities in 
most countries.4 5

The Director-General of the WHO made 
it clear early on that extensive testing was a 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ An effective diagnostic testing strategy is a principal 
component of a successful pandemic preparedness 
and response plan. In line with proven deficiencies 
in diagnostic preparedness during earlier outbreaks, 
such as the 2014–2015 Ebola virus, many countries’ 
laboratory capacities were strained at the beginning 
of the COVID-19 pandemic.

WHAT THIS STUDY ADDS
	⇒ This study provides information on key factors that 
play a role in the development of SARS-CoV-2 testing 
strategies during the first phases of the pandemic.
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PRACTICE OR POLICY

	⇒ These findings can be used by researchers and 
European experts involved in national public health 
emergency preparedness and response (PHEPR) to 
develop and/or evaluate their PHEPR plans, with 
particular attention to how to improve diagnostic 
preparedness and response.
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crucial pillar for the management of the pandemic.6 The 
WHO had already recognised the importance of labo-
ratory preparedness in its 2018 Research and Develop-
ment (R&D) Blueprint.7 The Blueprint includes a list of 
priority diseases, as well as a disease X. The addition of a 
disease X highlights the need to be prepared for a public 
health emergency (PHE) in the event of the spread of an 
unknown pathogen.

COVID-19 was a disease X; it was a new and unknown 
disease. The WHO’s January 2020 guidance testing for the 
virus8 emphasised the need for extensive testing. Subse-
quent guidance9 proposed testing strategy recommenda-
tions also focusing on the need for national rapid risk 
assessments and national implementation of measures 
for testing and clinical surge. It also encouraged custom-
ised country responses. The guidance also acknowledged 
the need to prioritise specific groups when testing capac-
ities cannot be met.

Similarly, the European Centre for Disease Prevention 
and Control (ECDC)10 11 urged national governments 
to test extensively in high transmission settings, while 
allowing for flexible and adaptable testing strategies 
based on their local situation.

There were clear country variations in approaches 
towards testing within the pandemic preparedness and 
response.11 12 Hence, the COVID-19 pandemic provided 
a unique possibility to explore considerations for devel-
oping European national testing strategies during an 
ongoing pandemic. The pandemic allowed for the 
assessment of whether the global lesson learnt during 
past PHEs, such as the 2014–2016 Ebola outbreak, had 
resulted in improvements in diagnostic preparedness.

Previous literature on past PHEs has documented 
multiple issues concerning national diagnostic prepared-
ness.12–14 These include challenges related to the devel-
opment and manufacturing of diagnostics, sufficient 
diagnostic capacity, as well as to shortages of necessary 
products and equipment. They also refer to the lack of a 
financed global strategy, limited national manufacturing 
capacities and logistics, the specifics of national health-
care systems, the specifics of national political systems, as 
well as the effects of societal factors and environmental 
actors.

Based on the observations made and lessons learnt 
during the 2014–2016 Ebola epidemic, Perkins et al15 
developed a framework for the assessment of diagnostic 
preparedness. This framework considers a comprehen-
sive number of factors and enablers to speed up the 
response to the spread of known or unknown pathogens. 
They name four principal pillars, namely (1) outbreak 
detection, (2) R&D, (3) manufacturing and distribution 
and (4) implementation. A total of 17 factors are identi-
fied that influence one or two of the above-mentioned 
pillars.

The pillar ‘outbreak detection’ is influenced by the 
factors (1) case definitions and diagnostic algorithms to 
detect unusual illness, (2) communications and escala-
tion protocols between health workers, the Ministry of 

Health and WHO, (3) agreements with reference labora-
tories for pathogen identification and (4) robust global 
and national surveillance network and strategies.

The pillar ‘R&D’ is influenced by the factors (1) 
manufacturer incentives and enabling support for 
private sector, (2) harmonised and accelerated regula-
tory processes for emergencies, (3) expert networks to 
enhance scientific research and best practices, (4) preap-
proved assays for priority pathogens for known patho-
gens, (5) accelerated research and design pathway in 
an outbreak of unknown pathogens, (6) target product 
profiles for intended use in specific context for known 
pathogens and (7) predefined strawmen target product 
profiles for unknown pathogens.

The pillar ‘manufacturing and distribution’ is influ-
enced by the factors (1) manufacturer incentives and 
enabling support for private sector, (2) locked manu-
facturing capacity for rapid scale-up, (3) stockpiling 
for immediate manufacturing and deployment and (4) 
distribution, logistics and supply chain partners and 
capabilities in outbreak region in the alert.

The pillar ‘implementation’ is influenced by the factors 
(1) human capacity and training on the ground, (2) 
mobile laboratories ready for deployment, (3) in-country 
diagnostics champions and (4) distribution, logistics and 
supply chain partners and capabilities in outbreak region 
in the alert.

The framework also identifies five enablers that influ-
ence all four pillars. These enablers are (1) sample collec-
tion, storage, management, use and sharing, (2) new 
diagnostic tools, (3) connectivity, data interoperability 
and information sharing, (4) financing and funding and 
(5) coordination, accountability and governance.

Although WHO and EU guidelines to PHEPR exist, the 
availability of international public health guidelines and 
published literature that adopt systematic approaches to 
visualise the whole chain of the diagnostic preparedness 
is limited. Hence, we chose to apply Perkins et al’s15 prac-
tical framework as an analytical model to identify the key 
factors that played important roles in the development 
of the national SARS-CoV-2 testing strategies in various 
European countries. We aimed to identify which factors 
and enablers proposed were salient in European coun-
tries in the beginning phases of the COVID-19 pandemic 
in determining the overall testing strategy in the context 
of the COVID-19 pandemic preparedness and response. 
Less attention was paid to the details of the tests chosen, 
but rather a multisectoral approach was be used to under-
stand how decisions were made within different sectors 
and at different governance levels.

MATERIALS AND METHODS
This mixed-methods study was conducted within the 
context of the European Union Joint Action (EU JA) 
SHARP (Strengthening International Health Regula-
tions & preparedness in the EU). The SHARP JA aimed 
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to strengthen the implementation of the IHR (2005) and 
the EU Decision 1802/2013.16

This study included semistructured interviews with 
European public health, laboratory and policy-making 
experts, followed by a cross-sectional survey with Euro-
pean National Focal Points (NFP) for Preparedness and 
Response and European NFPs for Microbiology.

Phase 1: the interviews
Interview design
We conducted exploratory semistructured online inter-
views to examine the development and implementation 
of the national SARS-CoV-2 testing strategies in the first 
year (from January 2020 to January 2021) in various 
European countries. The interview guide was developed 
by LSKK and reviewed by the coauthors. We asked broad 
open-ended questions allowing for elaboration on the 
aspects the experts interviewed felt were pertinent in the 
development of their national SARS-CoV-2 testing strat-
egies. The questions allowed the participants to answer 
freely and avoided limiting the extent of the answers due 
to the interviewer’s assumptions. Clarifying or probing 
questions, as well as deepening questions could be asked 
when appropriate.

The interview guide was piloted amongst two Dutch 
professionals working in public health and laboratory 
departments. Feedback from the pilot was incorporated 
into the final interview guide (online supplemental 
annex 1).

Expert recruitment
Country representatives from 26 countries participating 
in the SHARP JA were invited to suggest 3 experts who 
were involved in the development and/or implementa-
tion of the national SARS-CoV-2 testing strategies in their 
countries—one expert with public health expertise, one 
with laboratory expertise and one involved in policy-
making. At the end of the interviews, participants were 
also asked to suggest other experts who may be suitable 
to be interviewed.

It is unknown how many individuals were approached, 
and hence which percentage responded positively. The 
interviewer did not have a relationship with the experts 
interviewed prior to the study commencement. When 
invited, the participants were given information about 
the SHARP JA and its goals.

Data collection
The semistructured interviews took place online between 
8 January 2021 and 19 March 2021. Prior to the interview, 
all participants were informed of the nature and objec-
tives of the study by email. Each participant was asked to 
sign an informed consent form and send it back. They 
also received the interview’s leading questions, providing 
the opportunity to prepare.

All interviews were conducted online using the Cisco 
Webex Meeting platform. They were conducted in 
English by a female medical doctor and PhD candidate, 

LSKK, with qualitative research experience. This was 
done in the presence of CB, who was a female Master 
student working as an intern and responsible for taking 
notes. The interviews lasted between 90 and 130 min. The 
experts interviewed gave oral consent for the interviews 
to be recorded and transcribed verbatim. The experts 
received their anonymised transcriptions by email with 
the opportunity to comment and provide corrections. 
Their feedback was incorporated in the final transcripts.

All data were collected and stored following the Dutch 
National Institute for Public Health and the Environ-
ment’s (Dutch: RIVM) General Data Protection Regula-
tion rules.

Data analysis
LSKK and CB developed a codebook (online supple-
mental annex 2) based on the framework described 
by Perkins et al.15 The codebook stated the factors and 
enablers proposed by Perkins et al,15 with their corre-
sponding definitions. It also allowed for the possibility 
of identifying potential data-driven inductive codes. The 
codebook was approved by all coauthors.

We primarily used the codebook to deductively code 
the interview transcripts. This allowed us to identify the 
factors and enablers that were described when providing 
details on the development and implementation of 
national SARS-CoV-2 testing strategies. The codebook 
was piloted by LSKK and CB using one transcript and 
then slightly altered after discussions with the coauthors. 
The final transcripts were double-coded by LSKK and CB 
using MAXQDA. They then counted the number of times 
specific factors and enablers were coded. Three of the 
authors (LSKK, MCVD and ACGV) performed a further 
thematic analysis of the coded segments per factor and 
aggregated them at a pillar level, based on Perkins et 
al’s15 framework. LSKK thematically analysed all tran-
scripts with ACGV or MCVD. The analysis was discussed 
by LSKK, MCVD and ACGV.

Phase 2: the survey
Design
To validate the findings of the interviews, we conducted 
a cross-sectional online survey among another group of 
European experts between July and October 2022. Here, 
we invited the designated ECDC NFPs for Preparedness 
and Response and the NFPs for Microbiology to complete 
the survey. We used the interview results to guide the 
development of this survey (online supplemental annex 
3). The survey was administered online and consisted 
of five parts. Some of the questions the respondents saw 
were dependent on their responses in previous parts of 
the survey. Part 1 contained demographical questions.

Part 2 contained questions about the respondents’ 
national testing strategy goal(s) and the extent to which 
these goals(s) had been met across three different time 
periods. Considering differing epidemiological situa-
tions across time in the various European countries, we 
defined the periods pragmatically as, 1 January 2020–31 

https://dx.doi.org/10.1136/bmjph-2024-001269
https://dx.doi.org/10.1136/bmjph-2024-001269
https://dx.doi.org/10.1136/bmjph-2024-001269
https://dx.doi.org/10.1136/bmjph-2024-001269
https://dx.doi.org/10.1136/bmjph-2024-001269
https://dx.doi.org/10.1136/bmjph-2024-001269
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May 2020; 1 June 2020–31 December 2020; and from 1 
January 2021, until the survey was conducted between 
July and October 2022. The need for this pragmatic 
determination of periods was based on the fact that the 
first 6 months of the pandemic were characterised by a lot 
of unknowns regarding the SARS-CoV-2 virus as well as 
relatively limited testing capacities globally.17 Participants 
could select at least one of the following testing goal 
options: (1) to reduce community transmission, (2) to 
reduce hospitalisation in general, (3) to reduce intensive 
care admissions and (4) to reduce the need for public 
health and/or social measures. These options were 
designed based on the interviews and the research team’s 
personal experience. An ‘other’ option was also available. 
A 7-point Likert scale was used to ask if these goals had 
been met, with answering options of (1) strongly agree, 
(2) agree, (3) slightly agree, (4) slightly disagree, (5) 
disagree, (6) strongly disagree and (7) I don’t know.

Part 3 focused on the enabler ‘coordination, account-
ability and governance’, which was coded most frequently 
in the interviews. Respondents were asked to select the 
actors who were involved and those who should have 
been involved in the development and/or implemen-
tation of the national SARS-CoV-2 testing strategy for 
different target population groups during the three 
selected periods. The selection of targets and actors that 
could be chosen was defined by the outcomes of the 
interviews. The possible targets of the testing strategy 
were (1) (mildly) symptomatic individuals, (2) asymp-
tomatic individuals testing for work-related reasons, (3) 
asymptomatic individuals testing for access to (public) 
facilities, (4) symptomatic individuals in outpatient or 
clinical departments of (acute) clinical care facilities, (5) 
(a)symptomatic individuals admitted to, or residing in, 
long-term care facilities and (6) (a)symptomatic animals. 
The actors that could be selected were (1) laboratory in 
clinical institution, (2) private laboratory, (3) commercial 
manufacturers of testing kids and materials, (4) Ministry 
of Health, (5) ministry other than the Ministry of Health, 
(6) national public health institute, (7) regional health 
governance structure, (8) public health officials, (9) 
national expert and/or advisory groups, (10) healthcare 
professionals and/or management in hospitals and (11) 
healthcare professionals and/or management in long 
term care. The respondents could also name other rele-
vant actors in an open section.

In part 4, we asked respondents to identify problems 
they faced during the development of their testing 
strategy in the laboratory and public health setting, 
and challenges related to the availability of diagnostic 
supplies.

In part 5, we asked participants to score how successful 
they believed their country’s national testing strategy was 
on a scale from 1 to 10, with 10 being very successful.

The survey was piloted amongst three individuals 
working in public health institutions at the Dutch Centre 
for Infectious Disease Control within the RIVM. Their 
feedback was incorporated into the final survey.

Respondent recruitment
We invited 59 ECDC NFPs for preparedness and response 
from 30 countries as well as 59 NFPs for microbiology 
from 28 countries to complete the survey.

Data collection
An invitation was sent to the participants by email on 
11 July 2022, with a closing date of 23 October 2022. 
Reminder emails were sent on 30 August 2022, and 
SHARP JA partners were asked to remind their NFPs 
during the SHARP JA meetings.

Data analysis
We used the cross-sectional survey data to calculate (1) 
the frequency with which specific testing goals were 
selected by the respondents, (2) the frequency with 
which specific actors were selected as being involved in 
the development of national testing strategies and (3) 
the differences between the respondents’ responses for 
the different periods.

RESULTS
Phase 1: the interviews
Response
12 individuals were recommended by SHARP JA experts 
and contacted for the interviews. 11 interviews were 
conducted online with 12 people representing 6 different 
European countries. One of the interviews was held with 
two experts simultaneously on their request. Of the 
12 people interviewed, 5 were public health experts, 6 
were laboratory experts and 1 was a policy-maker. Three 
experts were from Malta, three were from the Nether-
lands, two were from Croatia, two were from Italy, one 
was from Latvia and one was from Spain.

The relevant factors and enablers in national SARS-CoV-2 testing 
strategy development
When focusing on the important factors in the devel-
opment of the national SARS-CoV-2 testing strategies, 
one notes that the experts interviewed commented on 
all pillars proposed in Perkins et al’s15 framework. Some 
factors (and hence pillars) received more attention 
than others. The following section elaborates on the 
factors and enablers that received significant attention 
in the interviews. Supporting quotations for the pillars 
elaborated on can be found in quotations in table  1. 
Supporting quotations for the enabler elaborated on can 
be found in quotations in table 2.

Pillar ‘outbreak detection’
The experts discussed factors relating to the pillar 
‘outbreak detection’ extensively during the interviews. 
The main themes identified could be categorised as (1) 
the centralisation of decision-making, (2) the role of 
reference laboratories, (3) the role of the epidemiolog-
ical situation and (4) the role of the testing capacity.
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Table 1  Supporting quotations for the pillars

Outbreak detection

Case definition and diagnostic algorithms to 
detect unusual illness

The centralisation of decision-making
“For instance, Veneto region decided to test more people,…they decided to 
do a screening of the population and they did it also with serological tests. 
And so that’s why they had a very deep knowledge of the transmission of 
COVID in the Veneto regions so yeah some regions did [it] differently.”
— Italian public health expert

The role of the epidemiological situation
“That was our main focus during the holidays: how can we detect cases…
what is the case definition, and what is the case definition proposed by a 
national agency, and what is happening in the regions to understand what is 
happening in the country, and how the case definition has to evolve related 
to how the communities are dealing with the cases.”
— Spanish public health expert

The role of the testing capacity
“We noticed the shortages and that we needed to restrain, restrict the 
amount of people that would be tested… I think there was more capacity 
to also test outside those groups, but that would have meant taking the risk 
that, let’s say within two weeks we had nothing left.”
— Dutch laboratory expert

Agreements with reference laboratories for 
pathogen identification

The role of reference laboratories
“We have a reference laboratory and they make sure that we can, if the 
diagnostics are not there they will develop it, they will test it, they will validate 
it.”
— Dutch public health expert

Research and development

Harmonised and accelerated regulatory 
processes for emergencies

Quality management across laboratories
“But in this sense what was… good that all labs in our network are 
accredited according to ISO-standard 15189, which also obliges them to 
perform the testing quality. And then they are also checked by the National 
Accreditation Bureau. That they perform all the points, let’s say according to 
the standard.”
— Latvian laboratory expert

Expert networks to enhance scientific research 
and best practices

Existing and newly introduced national and international expert networks to 
enhance research and share experiences
"We are also in the European networks because we coordinated the network 
for laboratories for several years and we have been involved in projects more 
directed to laboratories before SHARP…, but it started really before with the 
network for laboratories. We also participated in the European Mobile Lab 
laboratory.”
— Italian laboratory expert

Manufacturing and distribution

Stockpiling for immediate manufacturing and 
deployment

Low supply and stockpile
“Before we didn't anticipate and that is of course a learning moment, but I 
think nobody anticipated…, were these shortages already at the start of the, 
of the pandemic… the realization that we cannot buy everything we can think 
we can buy.”
— Dutch laboratory expert

Continued
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The centralisation of decision-making
The experts across all the countries noted that the 
national centralisation of the different aspects of the 
testing strategy partly determined the level at which deci-
sions were being made, the degree to which laboratories 
other than reference laboratories were involved in path-
ogen identification, and the expected communication 
between the health professionals working at different 
institutional levels. For example, Maltese experts 
described a centralised system, where the decision-
making power regarding case definitions lay primarily in 
the hands of the national government with information 
provided by the public health department. While over 
time different hubs were set up to increase the testing 
capacity, the laboratory analysis continued to take place 
primarily in the only central hospital on the island. 
This was in contrast with the situation described by the 
Italian and Spanish experts. Here, although the national 
government was responsible for making final national 
decisions, regions with a high level of autonomy could 
make and implement their case definitions. In the Neth-
erlands, the experts stated that the national government 
was also ultimately responsible for the national manage-
ment of the pandemic. Nonetheless, they also described 
a high level of autonomy enjoyed by the municipal 
public health institutions.

The role of reference laboratories
Generally, the experts described reference laboratories 
as playing an important role in confirmatory testing, as 
well as developing, testing and validating existing assays. 
Those laboratories also provided methodological assis-
tance and training to other laboratories when necessary. 
The decision-making strategies had different effects 
on the role and position of reference laboratories. For 
example, Italian, Spanish and Croatian experts described 
how reference laboratories made ad hoc decisions on 
which other laboratories to include. This was done by 
evaluating their techniques and/or validating their labo-
ratory practices. By comparison Dutch experts referred to 
a pre-existing plan for upscaling the laboratory network.

The role of the epidemiological situation
Different factors influenced in which individuals were 
eligible for a test in the countries represented by the 
experts interviewed. These included the evolving 
knowledge about the virus, its transmissibility, the role 
of asymptomatic individuals in transmission and the 
consideration of a country-specific epidemiological 
and geographical situation. Early in the pandemic, the 
travel history and symptoms were generally considered 
important indicators for testing, although the extent of 
the group tested differed between the countries. Maltese 
experts described that Malta interpreted this broadly and 

Distribution, logistics, and supply chain partners 
and capabilities in outbreak region in alert

The centralisation of stockpile management
“It’s centrally managed. The Ministry of Health has a procurement 
department, and they are responsible for getting all the PPEs, the kit tests, 
now the vaccine, it has always been their job with anything related to health.”
— Maltese public health expert
 

“There was procurement from the Ministry of Health PCR and serological 
tests, antigen test, PPE. So, in the beginning, they were working with their 
own PCRs but when the market was finished all the process was reinstated 
by the Ministry of Health but all the regions also doing their own work. There 
was like a parallel system.”
— Spanish public health expert

Implementation in country

Human capacity and training on the ground Human resources
“So, it’s not just that you have the right personnel which are capable to do 
certain laboratory procedures, especially if they have experience with similar 
methods, but it is very important to have enough personnel to have back up 
in this administrative work which follows laboratory testing.”
— Croatian laboratory expert

In-country diagnostics champions network The actor responsible for the testing strategy
"In the beginning already it was not clear whose responsibility it was to 
realize testing capacity. The Ministry did not have the assumption at the 
beginning that it would be their responsibility. So they took it, but they took 
it at the end of March after our new Minister stepped up and said ‘I want 
this to be over. I want to change this’. And so it was, it was of course a new 
situation. So that is one thing, so who, where did the responsibility lie?”
— Dutch policy maker

Table 1  Continued
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aimed to test as many individuals as possible from the 
beginning. Croatian and Latvian experts stated that their 
countries stuck closely to defined WHO criteria based on 
travel history and symptoms. On the other hand, Italian, 
Spanish and Dutch experts stated that their countries 
focused primarily on individuals with severe symptoms. 
Over time, the testing strategies became more inclusive 
in all the countries. One of the reasons for this provided 
by some of those interviewed is that the testing strategy 
was often considered part of a larger set of national 
non-pharmaceutical measures put in place to curb the 
spread of the SARS-CoV-2 virus. For example, the Dutch 

policy-maker stated that increased testing became part of 
a strategy for opening up society from 1 June 2020. The 
Croatian public health expert mentioned that economic 
and touristic incentives may have influenced the deci-
sion to not test individuals coming into Croatia in the 
Summer of 2020.

The role of the testing capacity
The experts interviewed generally felt the national 
outbreak detection strategy was influenced by the avail-
able testing capacity at the beginning of the pandemic. 
Except for experts from Malta, all experts stated that they 

Table 2  Supporting quotations for the enabler ‘coordination, accountability and governance’

The role of decentralised policy-making "…in Italy, we have, in our constitution … regions are allowed to be autonomous. 
They can almost ignore what the central guidance suggests because they may have a 
different organization in their territory. So, it’s not so clear who finally decides because 
I must say in the end it’s the region who decided because they do what they want.”
— Italian public health expert
 

“It’s our crisis headquarters, that is established, the government established the crisis 
headquarters, the members of this are epidemiologists, the director of the Croatian 
Institute of Public Health, infectious disease specialist professor M., she is director 
of clinic infectious disease, and the third member is from the government. So, they 
decide about the criteria, they have of course many specialists which they consult 
before they give any recommendations or testing for anything regarding corona 
crisis.”
— Croatian laboratory expert

The political nature of decisions being made “And still we are involved in most of the committees that established the rule, 
including the national committee that is part of the decision mechanism of the 
government about the policy of how to fight the outbreak. Even if there is a lot of 
politics around it so it is difficult to distinguish what is technical and what is politics.”
— Italian laboratory expert
 

“I would say because interest, economical interest, is an important point yeah it’s 
mainly, I would say the main interest is economic interest and also its, you go to have 
your, it’s like they’re politicians, they want to balance between what is needed to 
control the pandemic but also what is asked by my voters, by the people that vote 
me, and so this balance sometimes goes in a, I would say, in a wrong way.”
— Spanish public health expert
 

“I think the Outbreak Management Team. Well, they don’t decide but they advise and 
then we decide. But we have so far not overruled their advice. So, I am not sure if that 
is a unique situation but sometimes you see countries that probably, or maybe where 
political decision-making would be sometimes ignoring or neglecting the advice of 
experts. In the Netherlands, we are sometimes accused of doing the opposite.”
— Dutch policy maker

Familiarity with collaborating actors “What went well with them and with everyone else was the fact that my unit has 
always been working with these people before, so it wasn’t something new. They 
knew me, I knew them and so there was already a relationship set up, so it was easy 
you know… So that makes it easier to get things done quicker, you know what I 
mean, you already know how they work, they already know how I work on infectious 
diseases or notification, so it was easier to pick up.”
— Maltese public health expert
 

“I think we established very good collaborations, we set up a network of laboratories 
in our region and there was really new… We started to know the faces of the people 
who were working, the same worked in other laboratories. It was a very good result.”
— Italian laboratory expert
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lacked testing materials at one or multiple points in the 
first year of the pandemic. The development, validation 
and availability of different test methods restricted the 
access to SARS-CoV-2 tests in different populations. At 
the time the interviews were held in early 2021, all coun-
tries had expanded their outbreak detection strategy and 
capacity to include more eligible individuals.

Pillar ‘R&D’
Factors related to the pillar ‘R&D’ received consider-
ably less attention in the interviews. The most frequently 
commented aspects were (1) the quality management 
across the laboratories, (2) adherence to quality stand-
ards, (3) the role of reference laboratories and of 
existing and newly introduced national and international 
expert networks to enhance research and to share expe-
riences. This implied the need to perform quality exer-
cises (as described by Dutch, Latvia and Italian experts) 
and/or validation by national reference laboratories (as 
described by Dutch, Croatian and Spanish experts). For 
further scientific development and exchange of latest 
information, the experts referred to national and inter-
national (eg, WHO) expert meetings, as well as formal 
and informal national and international collaborations.

Pillar ‘manufacturing and distribution’
With regard to the pillar ‘manufacturing and distribu-
tion’, two main themes were identified, namely (1) a low 
supply and stockpile and (2) the level of centralisation of 
the management of stockpile and shortages.

Low supply and stockpile
Most respondents reported a shortage of testing mate-
rial at one or multiple moments in the first year of the 
pandemic. This was partly attributed to the sudden 
global increase in demand for specific materials. Besides 
the global scarcity, there were country-specific reasons, 
such as the citizens’ behaviours. For example, the Latvian 
expert reported on many citizens getting tested multiple 
times a day. This resulted in a shortage and the resulting 
need to implement doctor’s prescriptions for testing 
until the supply was replenished.

The centralisation of stockpile management
The extent of the centralisation of procurement and 
supply management seemed to play an important role 
in the perceived national test capacity and distribution. 
Maltese experts described the advantages of having a 
centralised management of supplies within a clear prede-
fined procurement system. The advantages include 
working with actors with experience in this domain. 
Experts from other countries described (partly) decen-
tralised systems, with regions and/or individual labora-
tories being responsible for their own procurement and 
supply management. This had differing reported conse-
quences. For example, the Croatian experts reported 
on evident regional differences in the availability of 
the amount of appropriate equipment and space for 
the equipment. However, laboratories were willing to 

share capacity across the regions where necessary. Dutch 
experts stated that the lack of oversight of stockpile and 
the shortages at the beginning of the crisis were a result 
of decentralised management. They believed that those 
responsible got a better oversight of the existing capacity 
when the procurement became increasingly centralised.

Pillar ‘implementation in country’
The experts interviewed regularly referred to the factors 
related to the pillar ‘implementation in country’. Two 
main themes could be deduced from their responses, 
namely (1) insufficient human resources and (2) the 
degree of clarity of who is ultimately responsible for the 
testing strategy.

Human resources
All experts interviewed described a lack of sufficient 
human resources. Besides the need for professionals 
with technical knowledge, there was an increased need 
for administrative personnel to support the implemen-
tation of the testing strategy. Some experts voiced pre-
existing shortages in public health human resources 
in their countries. Others highlighted regional dispar-
ities in the development of the public health system. 
Many solved this problem by involving personnel from 
other laboratories or departments within their institu-
tions, or by involving health professionals or students 
from other specialties. The rapid growth of the teams 
involved in COVID-19 diagnostics was challenging, as 
many newcomers required both theoretical and prac-
tical training. The workload increased, with professionals 
having too many tasks, working overtime or becoming 
sick themselves. Nonetheless, the inclusion of this work-
force was important.

The actor responsible for the testing strategy
In all countries, the final testing strategy decisions were 
ultimately made by the national governments. However, 
as mentioned earlier, some experts interviewed suggested 
the decentralised nature of governance and the health-
care system influenced the determination of who took 
ownership of the testing strategy. The Maltese experts 
felt the roles were clear, and the Maltese laboratory 
experts stated they were able to push for an extensive 
testing strategy from the beginning of the pandemic. In 
other countries, the experts described the situation as 
being complicated by the lack of a clear decision-making 
process, the failure to put officially documented roles 
into practice, or the mutual expectation from different 
institutions that others would take ownership of testing 
strategy. For example, as the pandemic progressed in the 
Netherlands, the Dutch Minister of Health ultimately 
took ownership and made the political decision to make 
testing available for all.

Enabler ‘coordination, accountability and governance’
Of all of Perkins’ factors and enablers, the enabler ‘coor-
dination, accountability and governance’ (from here 
on referred to as the coordination enabler) was coded 
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most often (n=501/2249 or 22%). In comparison, the 
other most coded factors and enablers were ‘case defini-
tions and diagnostic algorithms to detect unusual illness’ 
(n=243), ‘human capacity and training on the ground’ 
(n=149) and ‘agreements with reference laboratories for 
pathogen identification’ (n=128).

Three themes for the ‘coordination, accountability and 
governance’ enabler became apparent during interviews. 
These were (1) the role of decentralised policy-making 
and the dynamics between centralisation and decen-
tralisation as the pandemic progressed, (2) the political 
nature of decisions being made, with actors’ differing 
interests and with experts having differing roles in the 
decision-making, (3) the differences in the extent of how 
familiar collaborating actors were with each other at the 
beginning of the crisis across the participating countries.

The role of decentralised policy-making
Experts from the Netherlands, Spain and Italy specifically 
described the decentralised nature of the health policy-
making systems in their countries. They commented 
on the difficulties this brought in providing a unified 
national policy. The experts interviewed suggested there 
were situations in which decentralisation resulted in a 
lack of clarity on who was to ultimately take responsibility 
for the national policy.

The political nature of decisions made
Some of the experts interviewed discussed the political 
nature of decisions subnational and national institu-
tions made. In this context, the role of expert advice 
in political decision-making was also discussed. Some 
experts interviewed emphasised the fact that politicians 
ultimately followed the advice provided by experts. 
Some also specifically commented on the decisions 
made based on publicly available WHO guidelines. Yet, 
some experts also said politicians at times consulted 
experts and/or accepted their advice as convenient. A 
Croatian expert specifically mentioned that there were 
different expert teams on which the national govern-
ment could rely. However, they felt that the national 
government sometimes failed to consult all relevant 
experts.

Familiarity with collaborating actors
The third issue that stood out was the interaction between 
the experts and other actors involved in the policy-
making. In some cases, the experts were already familiar 
with the actors they collaborated with and had already 
collaborated with them in the past. In other cases, the 
collaboration during the pandemic was a new and posi-
tive experience that allowed actors to become acquainted 
with each other. Furthermore, new organisations and 
networks were created. In some cases, these started infor-
mally and were later formalised. The number of actors 
involved in the decision-making landscape also increased.

Phase 2: the survey
Response
15 NFPs representing at least 7 countries (ie, Czech 
Republic, Finland, Greece, Hungary, Latvia, Malta and 
Portugal) (partly) completed the survey. Nine respond-
ents represented SHARP JA partner countries. Six 
respondents represented countries that were not involved 
in the SHARP JA and their country of origin was not 
specified. Eight respondents had predominantly public 
health expertise, three had laboratory expertise and four 
had both public health and laboratory expertise.

The national SARS-CoV-2 testing goals
The survey results show that the goals of the testing strat-
egies generally changed over time to include a broader 
group of individuals. Although the goal to reduce the 
need for public health and/or social measures was 
selected least often, it did receive more attention as the 
pandemic progressed. This was also the case for the goals 
to reduce hospitalisation in general and to reduce inten-
sive care admissions (figure 1). Interestingly, the atten-
tion to the goal to reduce community infection remained 
constant as the pandemic proceeded. All respondents 
agreed/or slightly agreed that their national test strat-
egies’ goals were met during the different pandemic 
periods.

The actors involved in the different pandemic periods
To further explore the enabler ‘coordination, account-
ability and governance’, a significant part of the survey 
focused on the actors involved in the development of 
the SARS-CoV-2 testing strategy. The actors, ‘Ministry 
of Health’, ‘public health officials’, ‘national public 
health institutes’ and ‘national expert and/or advisory 
groups’ were selected most often by survey respond-
ents, when identifying the actors involved in SARS-CoV-2 
testing strategy development in the first 5 months of the 
pandemic. The actors ‘commercial manufacturers of 
testing kits and materials’, ‘animal health laboratory’ 
and ‘healthcare professionals and/or management in 
long-term care’ were mentioned less often. Zooming into 
the testing strategies for different focus groups, there 
seemed to be fewer actors involved in developing the 
SARS-CoV-2 testing strategy for (a)symptomatic animals 
(online supplemental annex 4 table 3).

When considering the different time periods, 45% of 
survey respondents who answered this question reported 
that more actors were involved in the second 6 months 
of the pandemic compared with the first 6 months. The 
actors ‘private laboratories’, ‘regional health governance 
sectors’ and ‘laboratory in clinical institutions’ received 
more attention in the second 6 months than they had in 
the first 6 months. 16% of the survey respondents who 
answered this question reported that more actors were 
involved after 1 year than in the second 6 months of the 
pandemic. Furthermore, all the respondents stated that 
they felt all actors who should have been involved at the 
beginning of the crisis were involved as the pandemic 

https://dx.doi.org/10.1136/bmjph-2024-001269
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progressed. Two respondents reported they felt that 
while the pandemic progressed the constitution of actors 
that were involved was not always adapted to the ones 
necessary for adequate decision-making.

DISCUSSION
This mixed-methods study showed that aspects of all 
four of the pillars of Perkins et al’s framework15 were 
mentioned by European experts interviewed when 
describing their national SARS-CoV-2 testing. Some 
factors were mentioned considerably more often than 
others. The changes in the testing strategies were 
mentioned frequently, as case definitions changed with 
evolving knowledge. However, the ability to adapt the 
testing capacity to suit the increasing demand differed 
in different countries. The experts interviewed provided 
the following as reasons for these hurdles: shortages of 
material, human and logistical resources. The experts 
also mentioned local differences in the interpretation 
and implementation of testing goals as another impor-
tant factor. This was especially relevant as testing strategy 
development and implementation required coordina-
tion at national and subnational levels, as well as between 
different actors.

Second, the interviews and survey showed that the 
scope of the goals of the testing strategies generally 

was extended as the pandemic evolved. There was an 
increased focus and awareness of the need to reduce 
infection rates and protect access to possible healthcare. 
Furthermore, there was attention to the role testing could 
play in helping countries relax their lockdown measures, 
as also suggested by Rajan et al2 and Mercer and Salit.18

Third, the results have highlighted the importance of 
considering national and subnational situations when 
developing testing strategies during a large PHE. This 
is in line with the WHO’s9 and ECDC’s recommenda-
tions10 11 at the beginning of the pandemic, which encour-
aged country-specific responses. It is also in line with the 
outcomes of literature on previous PHEs,12–14 which have 
documented the role of specific contexts and resources.

Furthermore, the results presented here are generally 
in line with other studies that have aimed to understand or 
predict the outcomes of the SARS-CoV-2 testing strategies 
in different contexts. Those studies have identified (1) a 
limited availability to produce or procure testing kits and 
materials,2 3 18–20 (2) insufficient skilled personnel capable 
of the different components of testing,2 3 18 20 21 (3) unpre-
pared laboratory and/or healthcare resources to provide 
rapid results,2 3 21 22 (4) the fragmenting role of region-
alisation,21 23 24 (5) the characteristics of the disease,23 25 
(6) the role of individual behaviours/members of the 
public22 25 and (7) the need for flexible coordination 

Figure 1  The national testing strategy’s goals during the COVID-19 pandemic.
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between different levels and bodies.2 3 18 21 Many of the 
key factors identified in this study were also discussed to 
some extent during the WHO European Region meeting 
on lessons learnt from public health laboratory responses 
to COVID-19, which took place in October 2022.26

Strengths and limitations
Undertaking this qualitative mixed-methods study during 
a PHE is a principal strength, underpinned by access to 
high-level individuals best equipped to report on the situ-
ation in their country. The possibility of recall bias was 
reduced as information was gathered as the pandemic 
progressed. Furthermore, the positions of the experts 
interviewed and NFPs surveyed provided face validity to 
the results. The themes generated in the study, many of 
which featured in other literature, were recognised by 
most, if not all, participants. This increased the credi-
bility of the results.

We do note that only experts from six member states 
and one policy-maker from one member state were 
included in the interviews. Also, not all European coun-
tries were represented in the survey. A high workload and 
a high number of mandatory information requests from 
multiple institutions were identified as important reasons 
for non-participation during informal discussions with 
European experts. This reflects the difficulty of including 
high-level professionals for research during an ongoing 
large-scale PHE. We acknowledge that this may influ-
ence the generalisability of the outcomes of this study. 
However, we presented these results orally and in written 
form to European national-level experts and NFPs who 
are part of the SHARP Joint on multiple formal occasions. 
During and in between these occasions, there were possi-
bilities for dialogue and feedback. Apart from questions 
regarding the choice of periods and target populations 
used in the survey, no objections were made regarding 
the outcomes of this mixed-methods study.

Pragmatically dividing the first year of the COVID-19 
pandemic into three time periods allowed for the detec-
tion of possible differences over time and a comparison of 
individual country situations. However, we recognise the 
limitation that defining moments and epidemiological 
situations may differ across European countries. None-
theless, the triangulated results did seem to show a similar 
tendency across time in the participating countries.

Future research
The preliminary results provided in this study may be used 
in the process of improving national diagnostic prepar-
edness and response (DPR). Yet, further research is 
necessary to have a better understanding of the role DPR 
should play in overall national PHEPR planning. More 
research should also be conducted to further explore the 
relationships between critical actors and stakeholders, 
as well as the motivations to include or exclude specific 
actors DPR.

Furthermore, the outcomes of this study can be used 
as a starting point for future qualitative research aiming 

to have a more in-depth understanding of certain themes 
identified within this study, such as centralisation.

Moreover, quantitative research with a larger and more 
representative sample of European experts in a non-PHE 
period may allow for the validation of this study’s findings. 
Performing a similar study in a calmer phase of PHEPR, 
in contrast to during the response to a pandemic, may 
allow for those who have participated in both the quali-
tative and quantitative parts of this study to reflect on the 
COVID-19 pandemic as a whole. It may also facilitate the 
recruitment of more experts from a wider range of coun-
tries to share their experiences and lessons learnt. These 
additional studies will likely help the future development 
of concrete national diagnostic preparedness plans.

CONCLUSION
This study identified key factors that contributed to the 
development of SARS-CoV-2 testing strategies across 
European countries. It highlighted the changes in the 
national SARS-CoV-2 testing goals over time, as well as 
the roles of reference laboratories, the epidemiological 
situation and the availability of resources necessary for 
adequate testing capacities. It also emphasised the impor-
tant role coordination played in different aspects of the 
testing strategy.

The results may provide researchers and European 
experts involved in national DPR and/or PHEPR with 
outcomes to take into consideration systematically 
when developing their national PHEPR plans. This will 
help increase the effectiveness of the identification and 
management of patients in a future PHE.
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