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ABSTRACT
Objectives A systematic review was conducted with the 
aims of identifying sectors mentioned in the public health 
emergency preparedness and response (PHEPR) literature 
and mapping the involvement of those sectors in the seven 
PHEPR cycle domains.
Setting A detailed search strategy was conducted in 
Embase and Scopus, covering the period between 1 
January 2005 and 1 January 2020.
Methods Published articles focusing on preparedness 
for and/or response to public health emergencies of 
multiple origins on the European continent were included. 
The frequency with which predetermined sectors were 
mentioned when describing collaboration during the 
preparedness and response cycle was determined.
Results The results show that description of the 
involvement of sectors in PHEPR in general and 
collaboration during PHEPR is predominantly confined 
to a limited number of sectors, namely ‘Governmental 
institutions’, ‘Human health industry’, ‘Experts’ and 
‘Civil Society’. Description is also limited to only three 
domains of the PHEPR cycle, namely ‘Risk and crisis 
management’, ‘Pre- event preparations and governance’ 
and ‘Surveillance’.
Conclusions Optimal preparedness and response 
require predefined collaboration with a broader scope of 
partners than currently seems to be the case based on 
this literature review. We recommend considering these 
outcomes when planning multisectoral collaboration 
during preparedness and response, as well as the need to 
further operationalise the term ‘multisectoral collaboration’ 
during PHEPRs.
PROSPERO registration number PROSPERO with 
registration number 176 331.

INTRODUCTION
The COVID- 19 pandemic will go down in 
the books as one of the most comprehensive 
and defining crises in modern history. Since 
January 2020, this crisis has spread across the 
world and, at the time of writing (February, 
2022), has resulted in nearly 400 million 
confirmed cases and close to 6 million noti-
fied deaths worldwide.1 For a large part of 

the crisis, governments around the world 
were overwhelmed by the high infection and 
death rates. Both the spread of the virus and 
the stringent control measures implemented 
in response to the pandemic have affected 
many aspects of society. To name some exam-
ples, action was required from different 
healthcare and governmental organisations 
within healthcare and governmental sectors 
to deal with identification, isolation and—if 
necessary—treatment of COVID- 19 patients. 
At the same time, efforts were required from 
different organisations to help society navi-
gate life with the stringent control measures 
implemented.

It is fair to say public health emergency 
preparedness and response (PHEPR) experts 
have been overwhelmed by the extent of 
multisectoral collaboration needed during 
the COVID- 19 pandemic. This is despite the 
existence of (1) The International Health 
Regulations (IHR) (2005) and the European 
Union’s (EU) Decision 1082/2013,2 3 and (2) 
Governance literature,4–6 which all encourage 
multisectoral collaboration in such contexts. 
Scholars have described the need for govern-
ments to engage in multisectoral collabora-
tion in order to increase, among others, the 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The search was limited to the Embase and Scopus 
databases, which yielded a high number of included 
articles; however it is uncertain whether the repre-
sentation of all the origins of public health emergen-
cies were proportionately represented.

 ⇒ The list of sectors used is comprehensive and con-
siderate of all aspects of society.

 ⇒ We provide a systematic assessment of the actual 
implementation of the recommended ‘multisectoral 
collaboration’ as defined in the International Health 
Regulations, based on review of peer- reviewed 
literature.
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democratic legitimacy of decision- making processes, the 
contextual appropriateness of decisions made, as well as 
the general acceptability and support for the decisions 
made.6–8

However, in the IHR and EU decision 1082/2013,2 3 
the concept ‘multisectoral collaboration’, has only been 
broadly defined. The documents do not specify which 
sectors should be involved, the desired timing of their 
involvement or their task divisions. Furthermore, although 
both documents embrace an all- hazard approach and 
encourage the development of generic preparedness and 
response plans, there is limited practical information on 
what this means for multisectoral collaboration. There 
are also no publicly available European overviews of the 
practice of multisectoral collaboration, with information 
such as one would expect from national and subnational 
PHEPR evaluations. Lastly, to our knowledge, no interna-
tional legal agreements, published guidelines or system-
atic studies provide this information.

Hence, in order to have a first overview of the avail-
able knowledge on sector involvement in the literature 
published before the onset of the COVID- 19 pandemic, 
we conducted a systematic review to (1) Identify the broad 
sectors mentioned most frequently in peer- reviewed 
literature on PHEPR, and (2) Map the involvement of 
different sectors in the seven PHEPR cycle domains.

METHODS
This systematic review will be reported using the Preferred 
Reporting Items for Systematic Reviews and Meta- analyses 
framework. The original review protocol was submitted to 
PROSPERO with receipt number 176 331.

Search strategy
A detailed search strategy was conducted in two elec-
tronic databases, namely Embase (Elsevier, Amsterdam, 
The Netherlands) and Scopus (Elsevier, Amsterdam, The 
Netherlands) in March 2020, covering the period between 
1 January 2005, the year the latest revision of the Interna-
tional Health Regulations (IHR) 20053 was adopted, and 
1 January 2020. A combination of non- Medical Subject 
Heading terms referring to four concepts, namely ‘public 
health emergencies’, ‘collaboration’, ‘preparedness’ and 
‘response’, were used. The complete search strategy can 
be found in the online supplemental file 1.

Article screening and data extraction
Papers retrieved through the literature search were 
entered in an EndNote V.20 library (Clarivate Analytics, 
USA) and duplicates were removed. Prior to formal 
screening, the review team members ACGV and LSKK 
piloted the inclusion and exclusion criteria by screening 
and discussing the titles and abstracts of 10% of the arti-
cles. They also later conducted the formal screening 
process at the title, abstract and full- text levels. Articles 
focusing on preparedness for and/or response to public 
health emergencies of biological, chemical, radio nuclear 

or environmental origins affecting human health on the 
European continent were included. Articles focusing on 
emergencies of other origins, or on technical aspects of 
preparedness and response, like laboratory techniques 
and vaccine manufacturing, were excluded. A full descrip-
tion of the screening and the final inclusion and exclu-
sion criteria is provided in the online supplemental file 2.

During the extraction process, first, the organisations 
mentioned in the articles were identified and grouped 
into sectors based on the European Commission’s list of 
sectors and economic activities.9 The sectors on this list 
are broad, which allows the list to be comprehensive and 
to consider all aspects of society, including sectors (and 
their corresponding organisations) which may not be 
obvious when making preparedness and response plans. 
Some modifications were made to the list to accommo-
date all sectors mentioned in the literature (online 
supplemental file 2). Second, the frequency with which 
sectors were mentioned when describing collaboration 
during preparedness and response was determined. The 
focus was on passages containing the words coopera-
tion, coordination, collaboration and/or data or infor-
mation exchange, regardless of possible interpretations 
of the words based on previous governance literature.10 
Lastly, it was identified which domains of preparedness 
and response were being described when mentioning 
the involvement of different organisations. The results 
were classified according to the seven domains of the 
preparedness and response process, namely (1) Pre- event 
preparations and governance, (2) Capacity building and 
maintenance, (3) Surveillance, (4) Risk assessment, (5) 
Risk and crisis management, (6) Post- event evaluation, 
and (7) Implementation of lessons learnt, as described 
by Belfroid et al.11

A quality assessment of the articles was not performed, 
as this study did not focus on the included articles’ 
outcomes, but aimed rather to assess the range of sectors 
mentioned, independent of study outcome.

Public and patient involvement
The aim of this systematic review was to identify relevant 
sectors; hence we did not involve ‘the public’ within this 
study.

Ethics approval
Not applicable as no human participants or animal 
subjects were included.

RESULTS
Database searches and results
A total of 4047 articles was identified, of which 3769 titles 
and abstracts were reviewed after the duplicates (n=278) 
were removed. One thousand two hundred and six indi-
vidual articles were screened at the full- text stage and 
94 articles were included. Figure 1 shows the screening 
process and results. Online supplemental file 3 provides 
an overview of the included articles.
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ARTICLE CHARACTERISTICS
Of the 94 included articles, 52 articles (55%) were 
published in or before 2013, the year the European 
Decision 1082/2013 was implemented. Fifty (53%) arti-
cles focused on public health emergencies of biological 
origin, 10 (11%) on public health emergencies of radio-
nuclear origin, 6 (6%) on public health emergencies of 
chemical origin, 4 (4%) on public health emergencies of 
environmental origin and 24 (26 %) articles focused on 
single or multiple complex public health emergencies 
(PHEs) of different or multiple origins.

The sectors involved in PHEPR
The inventory found 6858 mentions of organisations that 
could be attributed to 19 of the 28 sectors. Of these, 5868 
(85%) were attributed to four sectors, namely ‘Govern-
mental institutions’ (n=3042, 44%), ‘Human health 
industry’ (n=1527, 22%), ‘Experts’ (n=696, 10%) and ‘Civil 
society’ (n=603, 9%). Fourteen sectors were mentioned less 

than 10 times when describing preparedness and response 
and nine sectors were not mentioned at all.

When looking specifically at passages describing cooper-
ation, coordination, collaboration or data sharing (jointly 
described as ‘collaboration’ from here on) during PHEPR, 
there were 1069 mentions of organisation. This is 16% of 
the total number of mentions (n=6858). Of these 1069 
mentions, over 90% were attributed to the four sectors 
‘Governmental institutions’ (n=674, 63%), ‘Human health 
industries’ (n=175, 16%), ‘Experts’ (n=82, 8%) and ‘Civil 
society’ (n=55, 5%), as shown in figure 2. Please refer to 
the online supplemental file 2 for more information on the 
categorisation of the sectors.

Collaborations mentioned in the articles either referred 
to collaborations that were in place in past PHEPR or collab-
orations that the articles' authors recommended. There was 
no major difference in the frequency of sectors mentioned 
in these two situations, except for description of the role 
of ‘civil society’, with 2% of mentions in retrospective data, 
8% of mentions as suggestions for involvement in future 
PHEPR.

Collaboration within the domains of the PHEPR cycle
Lastly, the collaborations were mapped across the public 
health preparedness and response (PHEPR) cycle11 
(figure 3). Of the sector mentions when describing collab-
oration, 94% (n=1002) described specific PHEPR domains. 
They were mentioned most often when describing the 
domains ‘Risk and crisis management’, ‘Pre- event prepara-
tions and governance’ and ‘Surveillance’, and least often 
when describing the domains ‘Lessons learnt’, ‘Capacity 
building and maintenance’ and ‘Post event evaluation’.

The four sectors that were mentioned most frequently 
when describing collaboration in general (namely ‘Govern-
mental institutions’, ‘Human Health’, ‘Experts’ and ‘Civil 
Society’) were also mentioned across multiple prepared-
ness and response domains. Only a handful of sectors were 
mentioned when describing the other domains.

DISCUSSION
The aim of this systematic review was to assess how multi-
sectoral collaboration currently has been implemented 
in the PHEPR cycle, as documented by published litera-
ture. The results show that, within the European context, 
description of multisectoral involvement is predomi-
nantly confined to a very limited number of sectors and 
to three domains of the PHEPR cycle.

The dominance of mentions of the sector ‘Govern-
mental institutions’ is as expected given the Member 
State is ultimately responsible for the management of 
public health emergencies.3 In addition, this category 
also included international organisations such as the 
WHO and the EU. The WHO is mandated to coordi-
nate PHEPR; it pools information as well as disseminates 
advice and guidance.12 Similarly, the EU and its institu-
tions, such as the European Centre for Disease Preven-
tion and Control, aims to coordinate and strengthen 

Figure 1 The screening process and results.

Figure 2 The frequency with which sectors were mentioned 
when describing collaboration during public health 
emergency preparedness and response.
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Europe’s defence against, and reaction to, public health 
emergencies.13

The second most frequently mentioned sector was the 
‘Human health industry’, which is rather obvious given 
our focus on public health emergencies, and because 
healthcare is a key stakeholder during health emergen-
cies. It is therefore remarkable that they were rarely 
mentioned in certain domains of the PHEPR cycle such 
as (1) Risk assessment, (2) Capacity building and main-
tenance, (3) Post- event evaluation, and (4) Lessons 
learnt. During the COVID- 19 pandemic, hospitals were 
rapidly overburdened and public health action was taken 
by governmental institutions to reduce the impact on 
the healthcare sector, among others. Therefore, a clear 
recommendation for the sectors ‘Governmental institu-
tions’ and ‘Human health industry’ is to develop joint 
PHEPR action plans to prepare for future pandemics and 
other threats, with specific attention to all the domains of 
the PHERP cycle.

Regarding the third most frequently mentioned sector, 
‘Experts’, Rosenthal et al14 have stated that expertise and 
advisory capacity are determining factors for the quality 
of the decision- making process. In a crisis, decision 
makers are often constrained by high levels of uncertainty 
due to a lack of informational quantity and quality. This a 
result of incomplete information, the presence of ambig-
uous information, and/or the availability of conflicting 
information.15 In these situations, governments employ 
experts to anticipate and develop adequate response.16 It 
is therefore remarkable to observe the low frequency of 

mentioning experts in some of the PHEPR steps, particu-
larly in the evaluative domains.

The fourth sector named most frequently was ‘Civil 
society’. Particularly interesting is that this sector is 
mentioned more often as ‘should be involved’ than 
‘actively involved’. This suggests that this sector’s 
involvement in preparedness and response is at least 
acknowledged, but not effectuated. There is consider-
able literature that advocates for community engage-
ment when dealing with emergencies. Many ideas stem 
from literature on ‘good governance’, which focuses on 
the democratic mechanisms in place with the aim of 
involving citizens in the public policy- making process.4 6 
Within democratic countries, there is an ongoing shift in 
authorities’ mindsets from serving citizens and treating 
them as service users to engaging citizens.17 This engage-
ment should, ideally, also include capacity building and 
incorporation of lessons learnt, to increase societal resil-
ience for future emergencies.

There were not only significant differences in the 
number of times different sectors were mentioned 
when describing collaboration during preparedness and 
response, but there were also significant differences in 
the frequency with which the collaboration took place 
within the different PHEPR domains. Although some 
research suggests that collaboration is required for all 
aspects of public health emergencies,18 the actual involve-
ment may depend on the complexity of the issue at hand, 
that is, whether those involved believe there is a high risk 
level and whether there is a high degree of uncertainty 

Figure 3 The frequency with which sectors were mentioned when describing the domains of preparedness and response (the 
sectors that were not mentioned were omitted). The order of the domains and sectors is based on the frequency of mention. 
This is a heat map, where red shows the lowest values, yellow shows the values in the 50th percentile, and green shows the 
highest values.
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regarding components of the situation.19 The degree of 
uncertainty is dependent on the availability of the infor-
mation on (1) The characteristics of the situation and 
(2) How to deal with the situation, as well as on the avail-
ability of the resources to deal with situation.15 20 21 This 
study’s results show that multisectoral collaboration has 
been considered less frequently in the domains ‘Risk 
assessment’, ‘Capacity building and maintenance’, ‘Post- 
event evaluation’ and ‘Lessons learnt’—all activities that 
take place in ‘peace time’ as reflected by the studied 
literature. Reasons for this can only be speculated at this 
stage but—given the experience during the COVID- 19 
pandemic—should be reconsidered. There is a clear risk 
of blind spots when multisectoral collaboration is only 
initiated during an acute phase of an event.

Our study exposes the need for better conceptualisa-
tion and operationalisation of multisectoral collaboration 
during PHEPR, and more specifically (1) The proper 
identification of the potential roles of different sectors 
in preparedness and response plans, (2) Understanding 
the added value of including or excluding specific sectors 
in specific activities, and (3) The acknowledgement of 
the need to also pay sufficient attention to collaboration 
during the non- acute domains of the PHEPR cycle.

Strengths and limitations
To our knowledge, this systematic review is the first 
to provide an overview of the sectors that have been 
reported to be involved in past PHE. Due to our all- 
hazard approach, the results can be useful for prepared-
ness and response experts focusing on PHEs of different 
origins, even if the generalisability is constrained to the 
European context. It must be kept in mind, however, that 
PHEs of radio nuclear and environmental origins were 
less represented in this study as literature on these topics 
was limited. In total, 55% of the articles included were 
of biological origin. This seems disproportionally high; 
however, this is difficult to confirm as the system that 
records public health emergencies of all origins for all 
European countries does not provide public access. We 
therefore cannot assess if our output is biased, and if 
so, in which direction. Potential biases may result from 
the choice of databases (Embase and Scopus), and our 
choice not to include national or regional preparedness 
documents. This was done given the lack of standardisa-
tion (and hence comparability) of such plans. However, 
we believe that our study provides a starting point for 
studies focusing on individual European countries, where 
any other resources can be used.

The COVID- 19 pandemic has re- emphasised the impor-
tance of multisectoral collaboration but was beyond our 
inclusion period. We anticipate a future similar systematic 
review including articles published during the COVID- 19 
pandemic, in order to compare those results with this 
study’s results. This will help identify any changes in the 
understanding of multisectoral collaboration or changes 
in the focus on certain sectors.

Conclusion
Comprehensive preparedness requires predefined collab-
oration with a much broader scope of partners than is 
currently the case. Our paper provides a stepping- stone 
for mapping the possibly underrepresented or overlooked 
sectors in preparedness and response planning. The 
results presented provide those responsible for designing 
preparedness and response plans with opportunities for 
reflection and suggestions on the sectors to consider for 
multisectoral involvement as well as the timing of their 
involvement considering the Public health emergency 
preparedness and response (PHEPR) domains. Given the 
complex nature of health emergencies, the diversity in 
possible threat origins and their potentially large societal 
impact, it is important to increase the scope of partner-
ships and possible timing of collaboration considered. 
The results also emphasise the need for further opera-
tionalisation of the term ‘multisectoral collaboration’ 
during PHEPRs.
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SUPPLEMENTARY FILE 1: The search strategy 

 

EMBASE search strategy performed on the 12-03-2020 

#32 'international health regulation'/exp OR 'international health regulat*':ti,ab OR 

'ihr':ti,ab OR '1082/2013/eu':ti,ab OR 'decision 1082*':ti,ab 

#31 sector*:ti,ab OR 'discipline*':ti,ab OR 'actor*':ti,ab OR 'stakeholder*':ti,ab OR 'stake-

holder*':ti,ab OR 'interoperable':ti,ab OR 'inter-operable':ti,ab OR 'stakeholder'/exp 

OR 'stakeholder engagement'/exp 

#30 'hospital*':ti,ab OR 'police*':ti,ab OR 'fire fighter*':ti,ab OR 'fire service*':ti,ab OR 

'fire brigade*':ti,ab OR 'ambulance*':ti,ab OR  'agriculture*':ti,ab OR 

'government*':ti,ab OR  

 military:ti,ab OR army:ti,ab OR 'civil service*':ti,ab OR media:ti,ab OR 'ngo*':ti,ab OR 

'private sector*':ti,ab OR 'voluntary sector*':ti,ab OR 'third sector*':ti,ab 

#29 'collaborat*':ti,ab OR 'communicat*':ti OR 'coordination*':ti OR (((international OR 

national OR local OR municipal OR 'government*' OR city OR council OR region* OR 

global) NEAR/5 (cooperation OR communication OR coordination OR collaboration 

OR management OR engagement)):ti,ab) 

#28 'one health'/exp OR 'one health':ti,ab  

#27 'intersectoral collaboration'/exp OR 'intersectoral collaborat*':ti,ab OR 'intersectoral 

coordin*':ti,ab OR (((interdisciplinary OR 'inter-disciplinary' OR intersectoral OR 

'inter-sectoral' OR 'multi-institution*' OR 'interorgani?ation*' OR 'inter-

organi?ation*') NEAR/5 ('communication*' OR 'cooperation*' OR 'collaboration*' OR 

'coordinat*' OR 'management*' OR 'engagement*' OR  team)):ti,ab) 

#26 'interdisciplinary communication'/exp OR 'interdisciplinary communication*':ti,ab 

OR 'interdisciplinary team'/exp OR 'interdisciplinary team*':ti,ab 

#25 'multidisciplinary team'/exp OR multidisciplin*:ti,ab  

#24 'multi institut*':ti,ab OR multiinstitut*:ti,ab  

#23 'multihospital system'/exp OR multihospital*:ti,ab OR 'multi hospital*':ti,ab  

#22 (regional*:ti OR national*:ti) AND network*:ti OR ((regional* NEAR/2 

network*):ti,ab) OR ((national* NEAR/2 network*):ti,ab) 

#21 'natural disaster'/exp OR 'natural disaster*':ti,ab OR 'geographic and geological 

phenomena'/exp OR 'severe weather'/exp OR 'flooding'/exp OR 'wildfire'/exp OR 
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'seismic flooding*':ti,ab OR ((environmental* NEAR/5 (accident* OR disaster* OR 

indicent* OR event* OR emergenc*)):ti,ab) 

#20 ammonia*:ti OR caprolactam:ti OR cyclohex*ti OR oil:ti  

#19 'chemical accident'/exp OR ((chemical NEAR/5 accident*):ti,ab) OR ((chemical 

NEAR/5  

 hazard*):ti,ab) OR ((chemical NEAR/5 disaster*):ti,ab) OR ((chemical NEAR/5 

contamination*):ti,ab) OR ((chemical NEAR/5 incident*):ti,ab) OR ((chemical NEAR/5 

event*):ti,ab) OR ((chemical NEAR/5  

 emergenc*):ti,ab) OR ((chemical NEAR/5 intoxicat*):ti,ab) OR ((chemical NEAR/5 

poisoning*):ti,ab) OR bhopal*:ti,ab OR seveso*:ti,ab OR 'probo koala*':ti,ab OR 

('kolontar*':ti,ab AND 'sludge*':ti,ab) 

#18 'radiation accident'/exp OR 'radiation accident*':ti,ab OR 'radioactive 

contamination'/exp OR 'radioactive contamination*':ti,ab 

#17 kyshtym*:ti,ab OR 'windscale*':ti,ab OR 'environmental impact'/exp OR 

'meteorological phenomena'/exp 

#16 'nuclear accident'/exp OR 'nuclear accident':ti,ab OR 'nuclear hazard:ti,ab' OR 

'nuclear disaster*':ti,ab OR chernobyl*:ti,ab OR fukushima*:ti,ab 

#15 'zoonosis'/exp OR zoono*:ti,ab  

#14 'food poisoning'/exp OR 'food borne*':ti,ab OR 'food poisoning*':ti,ab  

#13 sars:ti OR mers:ti OR ebola*:ti OR h1n1*:ti OR 'influenza a virus (h1n1)'/exp OR 

'ebolavirus'/exp OR 'middle east respiratory syndrome coronavirus'/exp OR 'sars 

coronavirus'/exp 

#12 'epidemic'/exp/mj OR epidemic*:ti OR epidemy:ti OR epidemia:ti OR pandemia:ti  

#11 'pandemic'/exp/mj OR 'pandem*':ti  

#10 'biological accident'/exp OR 'biological accident*':ti,ab OR 'biological hazard*':ti,ab 

OR 'biological disaster*':ti,ab 

#9 'health hazard'/exp/mj OR 'health hazard*':ti OR 'health accident*':ti OR 'health 

disaster*':ti 

#8 #5 OR (#6 AND #7)  

#7 'emergency'/exp OR emergenc*:ti,ab OR 'public health disaster*':ti,ab OR 'public 

health catastroph*':ti,ab 

#6 'public health'/exp OR 'public health*':ti  
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#5 'public health emergen*':ti,ab  

#4 #1 OR #2 OR #3  

#3 'disaster planning'/exp OR 'planning*':ti OR plan:ti OR plans:ti OR 'framework*':ti OR 

'countermeasure*':ti OR 'counter-measure*':ti OR 'coping*':ti OR 'guarding*':ti OR 

'protective action*':ti 

#2 (respon*:ti,ab OR recover*:ti,ab OR resilien*:ti,ab) NOT 'dose respon*':ti,ab  

#1 preparedness*:ti,ab OR prepar*:ti,ab OR 'mobili?ation*':ti,ab OR 'surge 

capacity*':ti,ab 

 

Scopus search strategy performed on the 12-03-2020 

#5  4 or 5 

#4  2 and 3 

#3  1 and 3 

#2  TITLE ( ( 

biological*  OR  chemical*  OR  radiological*  OR  radiation*  OR  radioactiv*  OR  environme

ntal* )  W/1  ( 

accident*  OR  incident*  OR  disaster*  OR  outbreak*  OR  hazard*  OR  contaminat*  OR  in

toxicat*  OR  poisoning* ) ) 

#1  TITLE ( preparedness )  OR  TITLE ( response* ) 
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SUPPLEMENTARY FILE 2: Extended methods file 

 

Inclusion and exclusion criteria, and data extraction  

Once the inclusion and exclusion criteria were established, the articles were independently 

screened by two reviewers (SK and BV) at the title and abstract level (n=3769) followed by 

the full-text level (n=1206). At both stages, both review team members screened 25% of the 

articles, compared the results, and discussed disagreements until consensus was reached. 

At both stages, one review team member (SK) then screened the remaining 75% of the 

articles independently. The screening resulted in 94 inclusions.  

 

 Inclusion criteria Exclusion criteria 

Focus Published after 31-12-2004 

 

Published before 01-01-2005 

New, unexpected or (re-) 

emerging diseases or situations 

which (threaten to) overwhelm 

national European capacities 

and/or international capacities  

 

Public health emergencies due 

to a deliberate human action 

(i.e., terrorism) 

 

Public health emergency due to 

chronic infectious diseases (i.e., 

e.g., HIV, TB) 

 

Public health emergencies that 

have taken place on the 

European continent or have had 

direct impact on European 

countries 

 

Complex public health 

emergency of biological 

(infectious, zoonotic or food 

safety related), chemical, 

Public health emergency of 

origin other than biological, 

chemical, radionuclear or 

environmental 
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radionuclear of environmental 

origin1 

 

 

Preparedness for, and/or 

response to, complex public 

health emergencies due natural 

causes or non-deliberate human 

action is the central theme   

 

Biological response (e.g., 

vaccination response) 

 

Public health emergencies that 

have taken place on the 

European continent or have had 

direct impact on European 

countries’ 

 

The aim and/or objective of the 

article is specifically about, or 

elaborates on, one of the 

following subjects: 

- The (potential) role(s) of (a) 

specific 

organization(s)/sector(s) 

There is a sole focus on  

- a technical area of public 

health preparedness or 

-  response such as 

vaccination production 

or laboratory tests or 

- trainings and/or 

exercises 

 

 
1 Biological hazards include infectious, zoonotic or foodborne-related diseases. 

Chemical hazards include toxic substances used in various organisations and sectors which can lead to disease due to 

exposure or contamination.  

Radionuclear hazards include nuclear power plant, transportation and occupational accidents (in settings with radiation 

sources such as health care facilities, research institutions, and manufacturing operations), naturally-occurring or human 

induced.  

Environmental hazards include natural disasters and severe weather conditions, naturally-occurring or human induced. 
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- The (potential) action(s) of (a) 

specific 

organization(s)/sector(s) 

- The expectations of (a) specific 

organization(s)/sector(s) 

- Any form of interaction 

between specific 

organization(s)/sector(s) 

Any governance level of public 

health emergency preparedness 

and response (i.e., local, 

national and international)    

 

Outbreaks constrained to the 

hospital setting  

 

Focus on human health  

 

Threats to animals, property or 

the environment but not to 

humans 

 

Publication/literature 

type 

No restrictions   

Study Design  No restrictions   

Language English  

Access Available through the National 

Institute for Public Health and 

the Environment in the 

Netherlands or the Vrije 

Universiteit Amsterdam. 

 

 

Data extraction 

The data extraction was done in three steps by one review member (SK). Firstly, the 

frequency with which specific organizations were mentioned in the included articles when 

describing PHEPR was logged. Organisations were then grouped into sectors. The European 
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Commission’s list of sectors and economic activities(9) was used as a basis and modified 

taking into consideration the sectors mentioned in previous literature, as well as the 

primary observations made whilst readings the articles repeatedly. The names and 

boundaries of certain sectors were adapted, and two new categories were added.  

 

A list of sectors based on the European Commission’s list of sectors and economic 

activities  

 Sector name  Sector subcategories  

1 Agriculture, forestry, fishery 

and the environment 

 

2 Arts, entertainment and 

recreation 

 

3 Hospitality and Tourism  

4 Human health industry 4A Curative healthcare facilities and healthcare 

providers associated to them (including, for example, 

dentists, dieticians, etc.) 

  4B Public health institutions and public health 

professionals   

  4C Long-term care facilities 

  4D Professionals involved in laboratory and/or 

diagnostic work 

5 ICT service activities  

6 Manufacturing of food, 

beverages and tobacco 

 

7 Manufacturing of textile, 

apparel, leather, footwear and 

related products 

 

8 Mining and heavy industry  

9 (Human) Transportation and 

Points of entry 

 

10 Veterinary activities  
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11 Wholesale and retail trade, 

renting and leasing 

 

12 Business and legal activities 

(other than governmental and 

non-governmental 

organisations) 

 

13 Chemical industry (including 

pharmaceutical companies) 

 

14 Construction  

15 Education and trainings  

16 Energy and water supply, 

sewerage and waste 

management 

 

17 Finance, insurance and real 

estate  

 

18 Manufacturing of consumer 

goods except food, beverages, 

tobacco, textile, apparel, 

leather, and chemical good 

 

19 Manufacturing of electrical 

equipment, computer, 

electronic and optical products 

 

20 Manufacturing of fabricated 

metal products, except 

machinery and equipment 

 

21 Manufacturing of machinery 

and equipment, except 

electrical equipment 

 

22 Manufacturing of 

transportation equipment 

 

23 Media and communication  
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24 Personal service-, 

administrative support and 

security and investigation 

activities 

 

25 Governmental institutions  25A International institutions (requiring Member 

State membership) 

  25B National governmental institutions (including 

ministries) 

  25C National governmental institutions from 

other/neighbouring countries 

  25D Subnational governmental institutions 

  25E First responders (police and firefighters) 

  25F Military 

26 Experts 

(individuals or organisations 

explicitly described as experts, 

or individuals or organisations 

with required content 

expertise that are described 

independently of other 

sectors.   

26A Scientists/Researchers/Experts/Institutions 

focusing on biological/chemical/radionuclear or 

environmental hazards  

  26B Experts on all aspects of crisis management/ 

public health emergencies 

  26D Scientists/Researchers/Experts focusing on 

other topics who’s expertise are required for the 

management of public health emergencies  

27 Wood processing, paper and 

printing 

 

28 Civil society 28A (Representatives of) Affected 

citizens/communities  

  28B National non-governmental organisations  
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   28C International non-governmental organisations 

  28D Other (representatives of) organised groups of 

society 

29 Uncategorised   

 

Changes to the original list are as follows:  

Sector 1 changed from ‘Agriculture, forestry and fishery’ to ‘Agriculture, forestry, fishery and 

the environment’; sector 4 changed from ‘Human health and social service activities’ to 

‘Human health industry’; sector 12 changed from ‘Business administration’ to ‘Business and 

legal activities’; sector 15 changed from ‘Education’ to ‘Education and trainings’; sector 23 

changed from ‘Media’ to ‘Media and communication’; sector 25 changed from ‘Public 

administration and defence and membership organisations’ to ‘Governmental 

organisations’ includes (sub)national and international governmental institutions, first 

responders and military; sector 26 changed from ‘Scientific and technical activities’ to 

‘Experts’, including, amongst others, experts on biological, chemical, radiological, and 

environmental hazards, experts on public health emergencies. The sector ‘Civil Society’, 

which includes amongst others non-governmental organisations and affected citizens, was 

added as a 28th category. Lastly, a 29th category was added for organisations that could not 

be categorised in one of the 28 categories.  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-062624:e062624. 12 2022;BMJ Open, et al. Kengne Kamga LS



SUPPLEMENTARY FILE 3: Articles included 

 

Abramowitz SA, Hipgrave DB, et al. Witchard A, et al. Lessons From the West Africa Ebola 

Epidemic: A Systematic Review of Epidemiological and Social and Behavioral Science 

Research Priorities. J. Infect. 2018;218(11):1730-8. 

Anema A, Druyts E, Hollmeyer HG, et al. Descriptive review and evaluation of the functioning of 

the International Health Regulations (IHR) Annex 2. Glob. Health. 2012;8:1-9. 

Armstrong-Mensah EA, Ndiaye SM. Global Health Security Agenda Implementation: A Case for 

Community Engagement. Health Secur. 2018;16(4):217-23. 

Balajee SA, Arthur R, Mounts AW. Global Health Security: Building Capacities for Early Event 

Detection, Epidemiologic Workforce, and Laboratory Response. Health Secur. 

2016;14(6):424-32. 

Bennett B, Carney T. Public Health Emergencies of International Concern: Global, Regional, and 

Local Responses to Risk. Medical Law Rev. 2017;25(2):223-39. 

van den Berg B, Grievink L, Gutschmidt K, et al. The public health dimension of disasters--health 

outcome assessment of disasters. Prehosp and Disaster Med. 2008;23(4):s55-9. 

Boland M, O'Riordan M. Preparedness and management of global public health threats at points 

of entry in Ireland and the EU in the context of a potential Brexit. Glob. Health. 2019;15(1). 

Braks M, Van Der Giessen J, Kretzschmar M, et al. Towards an integrated approach in surveillance 

of vector-borne diseases in Europe. Parasites Vectors. 2011;4(1):1-11. 

Bennett B, Carney T. Law, ethics and pandemic preparedness: the importance of cross-

jurisdictional and cross-cultural perspectives. Aust N Z J Public Health. 2010;34(2):106-12. 

Bernstein JA. Beyond Public Health Emergency Legal Preparedness: Rethinking Best Practices. J 

Law Med. Ethics. 2013;41(SUPPL. 1):13-6. 

Brown CS. The role of the WHO Regional Office for Europe in response to seasonal, avian, and 

pandemic influenza. Bundesgesundheitsblatt - Gesundheitsforschung - 

Gesundheitsschutz. 2013;56(1):47-55. 

Brown C, Milke M, Seville E. Disaster waste management: A review article. J. Waste Manag. 

2011;31(6):1085-98. 

Burkle FM. The World Health Organization Global Health Emergency Workforce: What Role Will 

the United States Play? Disaster Med Public Health Prep. 2016;10(4):531-5. 
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Calain P. From the field side of the binoculars: A different view on global public health 

surveillance. Health Policy Plan. 2007;22(1):13-20. 
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