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Abstract
Background  During COVID-19, scientists advising policymakers were forced to deal with high uncertainty and 
risks in an environment of unknowns. Evidence on which policies and measures were effective in responding to the 
pandemic remains underdeveloped to answer the key question ‘what worked and why?’. This study aims to provide 
a basis for studies to go further to answer this critical question, by starting to look efficacy or how countries ensured 
that health services remained available and what measures were enacted to protect and treat their populations and 
workers.

Methods  We applied a three-phase sequential mixed methods design. In phase one, we started with a qualitative 
content analysis of the EU Country Profile reports to retrieve and analyse data on COVID-19 responses taken by 
29 countries in the European region. Phase two is the step of data transformation, converting qualitative data into 
numerical codes that can be statistically analysed, which are then used in a quantitative cross-national comparative 
analysis that comprises phase three. The quantifying process resulted in a numerical indicator to measure the 
‘response efficacy’ of the 29 countries, which is used in phase three’s association of the response measure with 
country performance indicators that were derived from European Centre for Disease Control (ECDC) COVID-19 case 
and death rate data.

Results  Through comparing the frequency of COVID-19 measures taken, we found that many countries in the 
European region undertook similar actions but with differing effects. The cross-national analysis revealed an expected 
relationship: a lower COVID-19 response efficacy appeared to be related to a higher case and death rates. Still, marked 
variation for countries with similar response efficacy indicators was found, signalling that the combination and 
sequence of implementation of COVID-19 responses is possibly just as important as their efficacy in terms of which 
response measures were implemented.

Conclusions  Many European countries employed similar COVID-19 measures but still had a wide variation in their 
case and death rates. To unravel the question ‘what worked and why?’, we suggest directions from which more refined 
research can be designed that will eventually contribute to mitigate the impact of future pandemics and to be better 
prepared for their economic and human burden.
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Background
The COVID-19 respiratory viral illness was first iden-
tified in China in December 2019 and declared a pan-
demic by the World Health Organisation (WHO) on the 
22nd of March 2020 [1]. Many countries implemented a 
range of public health measures aimed at reducing the 
illness’s spread and limiting its effects on their popula-
tion, economy, and health system [2]. However, many of 
these measures could not be enacted careful and con-
sistently [3]. During this period scientists were dealing 
with not only unknowns regarding this novel virus, but 
were also forced to develop advice for policymakers and 
were challenged to quantify risks and uncertainties while 
enacting their existing pandemic plans. These plans’ per-
formances may or may not have reflected their country’s 
pre pandemic Global Health Security Index ratings [4]. 
At the same time scientific advisors were receiving high 
pressure and criticism from politicians, the mass media, 
and the public, to provide certainty and to find a way for 
‘returning to normal’ through quick fixes [5].

The management consulting industry suggests that 
when confronted by crisis or extreme uncertainty a 
business’ traditional management operating models are 
seldom adequate, and organizations with poor or inad-
equate processes can find themselves facing a survival 
challenge [6]. Disaster and crisis management is also 
situated in a complex stakeholder environment, necessi-
tating simultaneous coordination across country, provin-
cial and local levels [7]. However, the COVID-19 crisis’ 
uncertainty was not related to a single event such as a 
hurricane or a nuclear reactor accident [7], it was global, 
of long duration, with compounding effects [6]. As such, 
even with recommended crisis preparedness actions such 
as assessments and plans, training, simulations and exer-
cises [8], these preparations became less reliable during 
the pandemic, requiring new models of crisis response 
and organisation [6, 9].

Thus, national governments ended up following a vari-
ety of policy paths and policy mixes, leading to policy 
packages that included different combinations of tools 
[10] that, when combined, acted in unison to impede 
case rate expansion [11]. Adding to response complex-
ity are the administrative traditions of each country, their 
political settings, whether the nation has a federalist or 
a centralist political system and the nation’s leaders’ style 
[10]. National culture [12–15] and a nation’s social capi-
tal, social connectedness [16], levels of trust, informa-
tion diffusion and uptake [17–19] have also been found 
to have an influence on the pandemic’s spread and on the 
efficacy of prevention and mitigation measures enacted 
[20]. Thus, the combinations of measures implemented 

by countries rely on both the governance of human activ-
ities and the efficient management of a nations limited 
resources that can be maximized by the use of informa-
tion technologies when responding to changing condi-
tions [21].

As the pandemic progressed, much of the likely to be 
helpful data became increasingly spread across a range of 
databases or scattered across many published articles and 
reports. A quick scan of Google Scholar using the search 
term ‘ “COVID-19” AND “Country” AND “Responses” 
produced approximately 461,000 items that have been 
published by mid-June 2023 since the pandemic’s onset. 
This large and fragmented number of publications 
recount country responses across a range of publication 
types such as peer reviewed articles, country cases, policy 
or governance scoping studies, reports, or rapid reviews. 
So, while research and reporting created a data rich envi-
ronment on COVID-19 responses, there appear to be few 
meaningful translations into policies and practices being 
produced to help to relieve the pressures and uncertain-
ties that were being experienced by scientists and policy-
makers. Table 1 provides examples of the range of study 
topics and scope from the literature scan conducted.

An early move to curate the disparate EU country pan-
demic response information was made by the European 
Observatory on Health Systems and Policies, which cre-
ated the COVID-19 Health System Response Monitor 
(HSRM) platform [53]. The HSRM is a publicly acces-
sible online resource that contains organised information 
about European health system COVID-19 responses, to 
assist policy makers access data on what was occurring 
by and across countries and issues [47]. Concurrently, 
the European Commission’s 2021 editions of State of 
Health in the EU Country Profile reports [54] specifi-
cally contained information on each country’s COVID-
19 responses. Since the beginning of the pandemic, the 
European Centre for Disease Control (ECDC) was an 
authoritative data source collecting and allowing access 
to COVID-19 country case and death rate statistics.

Many countries had pandemic response plans devel-
oped from similar views of emergency management. 
These plans contained a similar range of response mea-
sures that aimed (like in previous crisis situations) to 
address an expected increased demand for health ser-
vices, while a simultaneously managing an expected 
decrease of available health workforces [50]. The dif-
ferences in how these pandemic response policies and 
measures were implemented resulted in inconsistent 
outcomes [51]. Like previous emergency management 
experiences, the EU countries’ COVID responses were 
implemented rapidly without substantive evaluation 
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strategies making it difficult to determine their effective-
ness [50]. Following the pandemic’s wane, lessons are 
being identified on topics that include improving health 
system resilience [55], for better public health responses 
to future pandemics [56], and to ensure the pandemic 
failures and successes are not forgotten and lessons 
learned are reflected in new pandemic plans [10, 57].

As such, with the fragmented literature, unevaluated 
pandemic response implementation and separated data 
sources it has been difficult to compare how countries 
actually ‘performed’ in their COVID-19 response – i.e., 
how they ensured that health services remained available 
and how they protected and treated their populations 
and workers. In addition, it remains difficult to identify 
the specific actions that countries took and to deter-
mine what mix or sequence of COVID-19 actions have 
proved to be more successful than others, with studies 
such as Bollyky et al., [17] being unable to explain most 
of the cross-country variation in cumulative infection 
rates or infection-fatality ratios and taking into account 
Dussauge-Laguna’s caution that exploring a combina-
tion of factors is methodologically challenging due to 
“the multiple issues involved in understanding how coun-
tries reacted to the crisis and how successful they were 

in their responses across time” ([10], p. 126). Based on 
these notions, this study aims to add to the literature on 
this topic to further clarify pandemic responses by re-
addressing the complex but key question: what policies 
worked and why during the COVID-19 pandemic among 
countries?

Methods
Taking an incremental approach, we combined differ-
ent databases and sources, and applied a mix of analyti-
cal steps to create a cross-national comparison that takes 
us past purely descriptive presentations of EU pandemic 
responses. In this way, we utilise the power of mixed 
methods to provide research directions from revealed 
patterns, rather than presenting final answers, and to 
progress knowledge on the above key question.

To reveal the potential patterns in disparate data, an 
exploratory sequential mixed methods design is used. 
This is an appropriate methodological choice when 
one data source is insufficient to describe macro-out-
comes from complex processes such as country policy 
responses, and when the results from earlier research 
require further explanation [58]. This design is also 
appropriate when research requires multiple approaches 
concurrently (or in sequence) to reach conclusions, find 
meaning and solve complex problems [59]. The explor-
atory sequential design (see Fig. 1) begins in a stage that 
prioritizes qualitative data collection and analysis fol-
lowed by a quantitative feature, which may be the genera-
tion of new variables, followed by a third stage where the 
new feature is quantitatively tested [58]. Result interpre-
tation is based on how the quantitative results may add 
to the initial qualitative results or how the quantitative 
results can provide clearer understandings of these data 
[58].

Our design follows the process outlined in Fig. 1. First, 
we applied content analysis to qualitative (QUAL) data 
from the EU Country Profile reports in phase one. Next 
in phase two, we used data transformation (QUAL to 

Table 1  Topics and scope of pandemic publications
Study topic or scope Example publications
All EU [22–24]
Partial EU [25–27]
Single Country from EU [28, 29]
EU and other country / ies [30, 31]
Outside of EU [32–39]
Global [40–45]
Data from COVID-19 Health System Re-
sponse Monitor (HSRM)

[24, 27, 46, 47]

Governance, strategy or policy [23, 24, 26–31, 34–36, 41, 
44, 49–51]

Response activities and measures [15, 22, 24, 25, 41, 46, 51]
Primary Health Care [36, 40, 45]
Workforce [22–24, 42–44, 48, 51, 52]

Fig. 1  The study’s mixed methods design. Source: Adapted from Creswell and Plano Clark, 2018 [58]
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QUAL) by quantifying the qualitative country data to 
develop a ranking indicator. And finally in phase three, 
we merged this with the quantitative (QUAN) ECDC 
COVID-19 country case and death rate data to enable 
country comparisons and analysis.

Critical in this design is phase two, the step of data 
transformation i.e. the process of ‘quantitizing’, which is 
the conversion of qualitative data into numerical codes 
that can be statistically analysed [59]. According to San-
delowski, Viols and Knafl, ([60], p.208) this “has become 
a staple of mixed methods research”. The practical ben-
efits of quantitizing are in aiding pattern recognition 
and resolving meaning ‘mix ups’, while the practice has 
been criticised for the assignation of numbers having 
no objective anchoring, that counting removes the phe-
nomena under study from their contexts making them 
more (questionably) definable, which is in opposition to 
the uncountable and indivisible qualitative research tra-
ditions of data, and, that once data conversion is accom-
plished, the work of conversion disappears along with the 
researchers’ judgments about these data and their rep-
resentation [60]. Regardless, the process of data conver-
sion is said to aid to reveal diversity within qualitatively 
derived data and support its presentation [61].

Data collection
The country COVID-19 response data
The data source for the content analysis were the 29 pub-
licly available 2021 EU Country Health Profile reports 
[37]. These reports, prepared by experts from the Organ-
isation for Economic Co-operation and Development 
(OECD) and the European Observatory on Health Sys-
tems and Policies are based on a conceptual framework 
that encompasses the EU Commission’s objective to 
sustain effective, accessible, and resilient health systems, 
with each report containing short statements on the 
report’s drafting, access to advice from external expert 
and EU agencies and committees and its data types, 
source consistency and transparency, and how these 
are flexibly adapted to each country’s context [54]: all of 
which aids source reliability and confidence and reveals 
them as cross-nationally comparative and highly trust-
worthy documents. For the 2021 edition, each mem-
ber Country Profile report’s Section “5.3 on Resiliency” 
described the actual policy responses since the COVID-
19 pandemic outbreak, uniform in structure and consis-
tent as to its reporting.

For our analyses, we focused on the paragraph head-
ings of Section   5.3 as the key information object to 
identify and then code each country’s COVID-19 policy 
responses, measures, and trends. After full text analy-
sis of all 29 Country Profile Section   5.3, we concluded 
that the paragraph headings concisely summarised the 
actions taken, including the effects of the COVID-19 

policy responses as experienced by the countries and 
therefore we used only these paragraph headings for our 
data extraction. We then coded these paragraph headings 
from every Section 5.3 of the 29Country Profile reports 
for further analysis (see Section “Analysis of the coun-
try response COVID-19 data” below). These procedures 
align with, Mackieson, Shlonsky and Connolly’s position 
that a purposeful methodology using highly trustworthy 
documentary data sources reduces qualitative research 
reporting and analysis biases [62].

The country COVID-19 statistical data
The second source used was the country data in cases 
and death rates retrieved from the public ECDC portal, 
for the same 29 countries and over the same period that 
the 2021 EU Country Profile reports covered – i.e., from 
spring 2020 (as merely the start of the pandemic) until 
winter 2021. Section “Analysis of the country Covid-19 
statistical data” below further describes how we handled 
and analysed the ECDC data.

Data analysis
Analysis of the country response COVID-19 data
The country response information retrieved from the 
EU Country Profile reports (i.e., the “Section  5.3” para-
graph headings) was processed using thematic analy-
sis. We applied a method where the heading texts were 
coded into recurring thematic groups, first inductively 
(from the content) and then deductively (applying a spe-
cific frame, see below) [63]. One of the authors began 
the process inductively, coding the paragraph headings 
into distinctive themes documenting the COVID-19 
responses. Next, the other two authors reviewed the cod-
ing and designed a coding frame for the deductive phase 
[64]. Upon completion, the coding frame was discussed 
among the authors for consistency and the codes were 
finalised at a group meeting.

The Country Report’s 5.3 paragraph headings were 
assessed and coded to indicate a countries’ COVID 
response ‘efficacy’. The frame for deductive coding con-
sisted of a first section of three coding categories that 
were used to describe the measure’s efficacy:

(i)	the paragraph headings describing a country 
response as ‘successful/positive’ (i.e. the text 
described an advance, success, using a positive tone),

(ii)	the paragraph headings describing a country 
response as ‘neutral’ (i.e. the text described neither 
an improvement, enhancement, or development 
nor a failure, reduction of effectiveness, decrease or 
decline), or

(iii)	 the paragraph headings describing a country 
response as ‘failure/negative’ (i.e. the text described 
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a failure, a setback, result less than intended, using a 
negative tone).

Then, a section was added to the code frame to classify 
the type of COVID-19 response taken by the countries. 
This deductive thematic coding was undertaken by the 
corresponding author, a native English speaker, who used 
the above efficacy categories as a guide to classify and 
code the paragraph headings as positive, neutral or nega-
tive. Finally, the efficacy coding was then subjected to an 
inter-coder reliability test to assess levels of agreement or 
reaching the same conclusions [65]. For this, the remain-
ing two authors each test coded three different coun-
tries; an approximate ten per cent sample of the coded 
texts each. These test coding’s were then assessed using 
the online coding agreement calculator ReCal2, which 
provides calculations of coder percentage agreement 
and four other commonly used reliability statistics that 
account for agreement by chance in their formulae [66]. 
The ReCal2 results provided an average coding percent-
age agreement of 93.32% with the other reliability statis-
tics indicating substantial (0.60 to 0.80) or nearly perfect 
(0.81 to 1.00) inter-coder agreements [67]. Table 2 pres-
ents the study’s inter-coder reliability results obtained 
from the ReCal2 website.

These reliability results are consistent with Julien’s 
view that reliability coefficients of not less than 60% are 
acceptable for qualitative content analysis due to the 
methods’ interpretative nature [68]. Following the reli-
ability testing, the authors discussed the test results, 
identified, and resolved inconsistencies and updated the 
coding frame, which was then applied to update the rest 
of the coded paragraph heading texts.

The validated coding results were finally used to 
develop the efficacy indicator for country comparison, 
standardizing and enabling the ‘quantitizing’ process. 
The efficacy indicator was calculated using the formula 
derived specifically for this study:

(number of positive codes—number of negative codes)
______________________________________________
total number of codes

Producing a ratio between 1 and -1 for each country. 
A ratio of 1 indicates that 100% of the paragraph head-
ings in a country profile were coded positively (i.e., all 
described the COVID-19 responses as an advance, suc-
cess, or the use of a positive tone), while a ratio of -1 indi-
cates that 100% of the paragraph headings were coded 
negatively (i.e., all described the COVID-19 responses 
as a failure, a setback, result less than intended, or the 
use of a negative tone). In this way, the indicator enables 
a comparison of the ‘relative efficacy’ of the COVID-19 
responses applied by the countries.

Analysis of the country Covid-19 statistical data
From the extended and detailed data available in the 
ECDC portal, we selected two main indicators: (1) the 
14-day notification rate of reported COVID-19 cases per 
100, 000 population, and (2) the 14-day notification rate 
of reported deaths per 1,000,000 population. We consider 
these two as the main ‘performance’ or outcome indica-
tors related to the COVID-19 pandemic, as they are pub-
lished as key indicators in the ECDC portal for which 
data was collected (and hence are available) for all coun-
tries and all periods/dates. Numbers from the ECDC 
portal were downloaded and processed in Excel, aver-
ages were calculated over the period spring 2020—win-
ter 2021 for each country – the same period the Country 
Profile reports covered. The selected ECDC data was 
then merged by country and period with the relative effi-
cacy country scores as derived from the Country Profile 
report data (see above). This integrated country dataset 
was also analysed in Excel, to produce scatterplots and 
correlation calculations that are described in the next 
section.

Results
The results of our thematic coding resulted into 15 dif-
ferent codes presented in Table  3, representing the dif-
ferent types of COVID-19 responses as summarized in 
the 29 Country Profile Section  5.3 paragraph headings. 
The (generic) code “measures in general” is the most fre-
quent, representing heading texts which expressed that 
some (but not specified) form of response measure was 
undertaken by a country. This ‘catch all code’ indicates 
a general measure of a country’s actions while the other 
codes express more specific measures. Of these more 
specific measures, “testing population” and "vaccination” 
are the most applied measures included in the paragraph 
headings; with other frequent measures concerned with 
managing case rates and access to treatment facilities. 
Moderately frequent codes include “data/information” 
and “preparedness”, other codes addressed long-term 
care that was considered a risk area for COVID-19 infec-
tions, or address “primary care”, which was mobilised to 
reduce pressure on hospitals and to effect home-based 

Table 2  Inter-coder reliability results
Test 
Coder

Test 
Country

Percent 
Agreement

Scott’s Pi Cohen’s 
Kappa

Krip-
pen-
dorff’s 
Alpha

1 1 93.33 0.87 0.87 0.87
1 2 100.00 1.00 1.00 1.00
1 3 100.00 1.00 1.00 1.00
2 4 100.00 1.00 1.00 1.00
2 5 86.67 0.73 0.74 0.75
2 6 80.00 0.60 0.62 0.61
Mean 93.33 0.87 0.87 0.87
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treatments and vaccination programmes. The least fre-
quent measures included in the paragraph headings are 
“PPE access” and “e-health/tele health”, regarding using 
information and communication technologies to reduce 
patient contact interactions, and “testing workforce”. 
Table 3 also shows the response measure code count by 
frequency, our coding (positive/neutral/negative) and the 
calculated efficacy indicator (see 2.2.1).

The efficacy indicator scores in the last column of 
Table  3 reveals that some COVID-19 response measure 
categories were coded as more positive than others, 
across the country sample. Codes regarding “tele health/
e-health” had a (relative) high and positive efficacy result, 
as did “primary care”. “Pandemic response and progress” 
(rated 0.00) and the category “shortages” code received 
(as could be expected) a negative efficacy indicator score. 
“Measures in general”, the most frequent (but also neu-
tral) code, was rated 0.50. This indicates an even divide 
of the effects of the general measures or actions taken, 
and also infers variation in terms of the outcomes and/
or implementations of the range of measures taken by the 
sample countries.

Next, Table  4 provides the country scores sorted by 
code count, showing the frequency, average coding 
result and the efficacy indicator scores for the 29 Euro-
pean countries included. The frequency of code counts 
per country varied across the countries with the highest 
count recorded by Estonia and lowest by Belgium – with 
a mean count of 9.72 and median of 9. Comparing this 
rank ordering with the efficacy indicator scores, reveal 
that the countries with the highest number of measures 
taken (i.e., coded) do not necessarily have the highest 
efficacy scores. Examples are the Netherlands, Slovakia 

Sweden and Poland, countries for which over 10 different 
types of COVID-19 response measures were coded, but 
have a relative efficacy indicator score close to 0.

While these descriptive results are interesting, they 
do little to reveal patterns associated with various policy 
responses applied during the COVID-19 pandemic. To 
resolve this and to add depth to our analysis, we created 
scatterplots to analyse the correlation between the coun-
try COVID-19 case and death rates.

Figure 2 presents the first scatterplot for the association 
between the countries’ efficacy score and its COVID-
19 case rate per 100,000 people, while in Fig. 3 the effi-
cacy score is associated with each country’s COVID-19 
death rate per 100,000 people. Both figures include a 
line of ‘best fit’, drawn to illustrate the expected negative 
relationship that appears to be confirmed: the lower the 
countries’ relative efficacy scores of the COVID-19 pol-
icy responses they took, the higher their case and death 
rate per country. Still, the two scatter plots also reveal 
that countries with similar efficacy indicator scores can 
have considerable variation of their case or death rates. 
This pattern of variation is firstly discernible in the group 
of high efficacy countries (i.e. the upper part of the scat-
terplot) where their case or death rates are quite spread 
across the x axis. This pattern also applies for the coun-
tries above and below the line of slope, i.e. the other 
approximate high middle, low middle, and low efficacy 
score country groupings.

Discussion
To the best of our knowledge, our study is the first to 
measure the efficacy of COVID-19 responses of Euro-
pean countries from the beginning of the pandemic 

Table 3  Code count of 15 different COVID-19 response measures, extracted from the 5.3 paragraph headings in 29 Country Profiles 
(2021), frequency, allocated efficacy score and relative efficacy indicator score, by measure
COVID-19 response measure, code 
category

Code /Count Frequency 
(%)

Coded as 
“Positive”

Coded as 
“Neutral”

Coded as 
“Negative”

Efficacy 
Indicator 
Score

"measures in general” 36 12.8% 19 16 1 0.50
“testing population" 30 10.6% 19 2 9 0.33
“vaccination” 29 10.3% 16 10 3 0.45
“tracing population” 23 8.2% 14 6 3 0.48
“IC beds” 23 8.2% 16 1 6 0.43
“shortages” 23 8.2% 8 3 12 -0.17
"pandemic response and progress" 21 7.4% 4 13 4 0.00
"data/Information" 20 7.1% 13 3 4 0.45
“preparedness” 18 6.4% 10 1 7 0.17
"Future system/investment" 17 6.0% 14 0 3 0.65
"measures—long term care" 12 4.3% 5 4 3 0.17
“primary care” 11 3.9% 9 2 0 0.82
“face mask/PPE” 10 3.5% 6 1 3 0.30
"e-health/tele health" 8 2.8% 7 1 0 0.88
“testing workforce" 1 0.4% 1 0 0 1.00
Total 282 100% 161 63 58
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until the end of 2021, and to associate this with each 
country’s COVID-19 case and death rates. Our efficacy 
indicator is based on coded paragraph headings in the 
EU Country Profile reports, by which different levels of 
‘success and failure’ of COVID-19 measures taken by 
countries are quantified. There were large variations of 
country responses and the number of COVID responses 
(according to the first analysis in Table  3) do not seem 
to directly correlate with their efficacy. In addition, our 
cross-national analyses show that the variation of coun-
tries in terms of their COVID-19 case and death rates is 
marked, while they share similar efficacy indicator scores. 
We conclude that the (expected) negative association 
between the efficacy of COVID-19 response of coun-
tries, and their COVID-19 case and death rates as out-
come indicators, can be observed but it is not clear-cut 
or evident.

For example, the four countries that have lowest effi-
cacy scores are Slovakia (-0.80), Hungary (-0.13), Latvia 
(-0.13) and Sweden (-0.09), two countries with middling 
scores are Cyprus (0.50) and Belgium (0.50), while those 

with high efficacy scores are Denmark (0.89), Germany 
(0.89) and Greece (0.91). However, those countries with 
the highest code counts are Estonia (19), Norway (14) 
and Croatia (12) and Netherlands (12), while the lowest 
five code count countries are Portugal, Austria, Ireland 
and Iceland all with seven codes and Belgium with six 
codes.

Our results therefore suggest several directions for 
future studies, to further knowledge on the key ques-
tion ‘what (during the COVID-19 pandemic) worked and 
why?’.

Firstly, the results suggest that it is relevant to explore 
if a combination of policies, when achieving the desired 
effect, enabled some countries to respond better than 
others. The results seem to indicate that not ‘the more, 
the better’ – rather there is a function of activity i.e. 
when actions began and the application of lessons as 
time progressed. This idea of combination aligns with 
Dussauge-Laguna’s [10] and Kaimann and Tanneberg’s 
[11] observations and as such, we suggest that the coun-
tries that achieved greater success in their COVID-19 

Table 4  Code count, frequency, and efficacy indicator score of 15 different COVID-19 response measures, extracted from the 5.3 
paragraph headings in 29 Country Profiles (2021) by country
Country Code Count Frequency (%) Coded as “Positive” Coded as “Neutral” Coded as “Negative” Efficacy Indicator Score
Estonia 19 6.74% 12 1 6 0.32
Norway 14 4.96% 9 5 0 0.64
Croatia 12 4.26% 8 3 1 0.58
The Netherlands 12 4.26% 6 1 5 0.08
Greece 11 3.90% 10 1 0 0.91
Poland 11 3.90% 4 2 5 -0.09
Romania 11 3.90% 7 3 1 0.55
Spain 11 3.90% 9 1 1 0.73
Sweden 11 3.90% 4 3 4 0.00
Bulgaria 10 3.55% 5 2 3 0.20
Cyprus 10 3.55% 7 3 0 0.70
Czechia 10 3.55% 0 2 8 -0.80
Luxembourg 10 3.55% 6 3 1 0.50
Slovakia 10 3.55% 4 2 4 0.00
Denmark 9 3.19% 7 2 0 0.78
Germany 9 3.19% 8 1 0 0.89
Italy 9 3.19% 5 2 2 0.33
Lithuania 9 3.19% 8 1 0 0.89
Malta 9 3.19% 7 2 0 0.78
Slovenia 9 3.19% 5 1 3 0.22
Finland 8 2.84% 2 3 3 -0.13
France 8 2.84% 2 3 3 -0.13
Hungary 8 2.84% 5 1 2 0.38
Latvia 8 2.84% 4 2 2 0.25
Austria 7 2.48% 2 4 1 0.14
Iceland 7 2.48% 4 3 0 0.57
Ireland 7 2.48% 5 2 0 0.71
Portugal 7 2.48% 3 2 -2 0.14
Belgium 6 2.13% 3 3 0 0.50
Total 282 100% 161 64 57
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measures should be examined in more detail to reveal 
if and how their policy combinations worked (or didn’t) 
for them. This will contribute to a better understanding 
of the critical factors in controlling the COVID-19 cases 
and the resultant death waves that affected all countries 
from the beginning of 2021. In addition, comparison of 
these apparent success factors in those countries that 
were less successful (i.e. had lower relative efficacy indica-
tor scores) can also be undertaken, providing contrasting 
data on how success is achieved. Such lessons, if uncov-
ered, are useful for countries to adopt in preparation for 
future pandemics or for their health system strengthen-
ing policies in general, particularly if they include greater 
investments in risk communication and community 
engagement strategies that aim to increase individuals’ 
confidence in public health guidance [17].

Secondly, we aggregated different types of policies or 
actions in our efficacy indicator score but recognize that 
some had more negative codes than others. Still, it is 
not evaluated how the actual implementation may have 

influenced this. For example, the measures we coded as 
‘tele health/ e-health’ and ‘primary care’ appear to have 
high ratings on efficacy, but fewer countries seemed to 
have implemented these. This finding for “tele health/
ehealth” appears to be counter intuitive as for many 
countries the pandemic promoted wider use of tele 
health consultations [69]. Reviewing the code data, we 
find it is those countries establishing these measures or 
extending digital health infrastructures that are included 
in this code, rather than the indication of increased tele-
health use or consultations. While not fully explain-
ing this anomaly, it does reveal one of mixed methods’ 
limitations: that counting qualitative data risks removes 
data from its context and may obscure meanings [59] 
and an example of the methodological risks pointed out 
by Dussauge-Laguna for this type of study [10]. Higher 
count measures with regard to testing, tracing, vacci-
nation, and ICU beds also reveal that these measures 
variously ‘underperformed’, i.e., might not have been 
implemented effectively. As much has been learned 

Fig. 2  Relative efficacy indicator score (based on our coding of all COVID-19 policy response taken in country during 2020–2021) by COVID-19 case rates 
per 100,000 (based on ECDC data, 2020–2021) in that same country, for 29 European countries
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about the responses to the COVID-19 pandemic mea-
sures on ICU capacity can be expected to not be such an 
issue in the future, ‘tracing’ measures creates concerns 
both in terms of development costs and contributions to 
lowering case rates. This variability of COVID-19 mea-
sure effects suggests that research into the mobilisation 
of response measures and their implementation meth-
ods can lead to better knowledge – in particular, which 
of the measures produced the positive outcomes, in 
what contexts and how and why. Additionally, by tak-
ing a more targeted approach those populations affected 
by cultural priorities or adherence dispositions may be 
addressed [12, 14, 15], as would an analysis of the nature 
of government systems and orientations of government 
control [10]. Moreover, further case studies are needed 
to research how successful technology programs were 
developed, operated, and accepted. Not just in terms of 
the technology itself, but also in human terms – i.e. pro-
viding better insight into how, for example, tracing using 
technology in pandemic situations can be streamlined 
and enabled more effectively, to support the other public 
health measures being applied.

Thirdly, this study suggests the importance of timing 
or sequencing of measure implementation. For example, 
The Netherlands had relatively many response mea-
sure codes, but similar numbers of positive and negative 
experiences. This suggests that while The Netherlands 
put in significant effort to implement their COVID-
19 responses, some of the measures failed to achieve 
their intended results. For example, its six positively 
coded measures five “preparedness” (2), “IC beds” (2) 
and “primary care” are associated with early pandemic 
responses, with the sixth code being “vaccination”, and, 
its five negatively coded measures being “data/informa-
tion”, “face mask/PPE”, “tracing population” (2) and “test-
ing population” appear to be more related to measure 
continuation or extension of measures as the pandemic 
progressed. This interpretation is supported by a report 
on the Netherlands COVID-19 response, which deter-
mined that response measures involving the behaviour 
of the population become less effective as the pandemic 
continued [70]. Thus, this insight poses a new question 
to be addressed: is there a ‘optimum window of opportu-
nity’ of COVID-19 responses that can be explained from 
a longitudinal perspective? By reviewing the sequences 

Fig. 3  Relative efficacy indicator score (based on our coding of all COVID-19 policy response taken in country during 2020–2021) by COVID-19 death 
rates per 100,000 (based on ECDC data, 2020–2021) in that same country, for 29 European countries
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of measures (i.e. when they were implemented) the rela-
tionships between these and a sense of the ‘critical paths’ 
for pandemic and health crisis planning can be better 
explored. With the significant amount of financial and 
human resources mobilised to respond to COVID-19, it 
seems sensible that a better understanding of the mea-
sures and informed decisions taken (and their response 
planning and implementation) will eventually contribute 
to how response measure sequencing can be assured.

As indicated in the introduction, there is a growing 
body of literature on the pandemic’s effect on the health 
workforce, including its knock-on effects that impact 
whole health systems (for example see [71]). Thus, further 
work on identifying which measures specifically reduced 
deleterious workforce effects, and what responses actu-
ally assisted health workforce recovery, are of key impor-
tance for future workforce policies, preparing a more 
resilient and ready workforce for future health crises.

Lastly, we applied a method that helps to gain under-
standing from disparate country response data and to 
acknowledge when this information is insufficient to pro-
vide categorical evidence. The method we employed finds 
otherwise hidden patterns and reveals contexts through 
qualitative research’s meaningful representation of con-
cepts. This shows an explanatory potential, which may 
not be apparent when using more positivist approaches 
[72]. Thus, it is based on a cross-national analysis that is 
intended to drive further research, which is in line with 
the exploratory and incremental approach we took.

Study limitations
While we took care to reduce biases that are associated 
with mixing different types of research methods, data 
source selection, coding reliability and data quantifica-
tion, our study still has some limitations. Firstly, is the 
choice of mixed methods to seek to answer the guiding 
question. This is underpinned by the controversy over the 
conversion of qualitative data into quantitative forms as 
a means to gain better understandings of the phenomena 
being studied. Here we find the possibility of overlook-
ing or decontextualising data and their meanings. This 
may affect the results and their interpretation, leading to 
weaker conclusions or less qualified insights. Secondly, 
is the quality and representativeness of the source data. 
While the 2021 EU Country Health Profile reports are 
assumed to be produced with minimum bias, it is pos-
sible that the source data and its interpretative sum-
marisation contain existing biases that are reproduced 
throughout the study affecting the country comparisons, 
pattern analysis, observations and insights. Lastly, is 
the simple formula used to calculate the efficacy indica-
tor, for while a pragmatic and an adequate approach for 
country positioning, it also contributes to intra and inter-
country data decontextualisation.

Conclusions
Our study confirms the much-discussed notion that EU 
member states had variable success responding to the 
COVID-19 pandemic. While the fragmented and diverse 
literature landscape made it difficult to discern explana-
tions for this variation, we see our results as useful when 
preparing for the next or future pandemics.

We found that many European countries employed 
similar measures, but note they have a wide variation in 
their case and death rates. Indications of how countries 
performed during the COVID-19 pandemic were devel-
oped through a mixed methods approach to data gath-
ering and analysis. The results confirm and reveal that 
there is high variation in the efficacy of COVID-19 mea-
sures, both within ‘well’ and ‘lower’ performing countries 
in terms of their COVID-19 case and death rates. For 
instance, The Netherlands, whose high measure count 
but had just as many negatives as positives giving it a low 
efficacy rating, but is found to be lower in deaths, but 
with higher infection rates than the other EU countries. 
Nevertheless, the results sustain an expected negative 
association between the countries’ efficacy of COVID-19 
response and their COVID-19 case and death rates.

Therefore, we suggest a range of directions from which 
more refined research questions can be formulated to 
better understand the critical question of ‘what worked 
and why’ during the COVID-19 pandemic. From this, 
we also propose that future health crisis plans can be 
improved and new workforce development and response 
policies can be devised – that will eventually contribute 
to mitigate the future fiscal and human burdens of new 
pandemics.
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