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Several public health crises in Europe have led to sus-
tained outbreaks, political problems, or have gener-
ated social alarm. For this reason, a nationwide study 
was conducted in Spain with the objective to deter-
mine which public health events provoke the most 
frequent crises, to reach a consensus regarding the 
appropriate actions to be taken when responding to 
public health crises, and to provide recommendations 
for their management. The events which had most fre-
quently provoked crises between 1999 and 2004 were 
identified. A consensus was obtained by public health 
experts from the 17 Autonomous Regions of Spain and 
the National Epidemiological Centre using the RAND/
UCLA method which combines the Nominal Groups and 
Delphi techniques. Legionellosis, foodborne diseases, 
severe acute respiratory syndrome (SARS), bovine 
spongiform encephalopathy (BSE), bioterrorism, 
meningococcal meningitis, tuberculosis, heat waves, 
and influenza epidemics were found to be cause for 
most public health crises. In Spain, 75% of the crises 
identified by senior public health experts from the 
Autonomous Regions involved infectious diseases. 
Factors triggering a crisis included the type of disease, 
social alarm, population affected, and the course of 
action taken by public institutions and reporting in the 
media. There was consensus that correct information, 
qualified personnel, availability of standardised pro-
tocols for investigation and control, information distri-
bution, and setting up of ‘crisis offices’ were actions 
with a positive effect regarding crisis resolution. 
Appropriate management of outbreaks or other situa-
tions being perceived as a risk to health can mitigate 
or even contain the generation of public health crises.

Introduction
Each year, one of five World Health Organization 
(WHO) member states experiences some type of event 
(disease outbreak, environmental calamity, etc.) that 
threatens the health of its people [1]. It has been sug-
gested that two billion people worldwide face health 
threats because they are at risk of, or exposed to, 
public health crises. Thus, preparation, mitigation, 
response, and control of such crises are public health 
priorities [1]. Nonetheless, decisions aimed at resolving 

them are often taken without the active participation of 
those responsible for the implementation of implicated 
programmes [2].

Spain has experienced several public health crises in 
recent years, some of which were solved rapidly and 
adequately, while others were not. The tardiness or 
failure to resolve some of them has lead to sustained 
outbreaks, difficult political situations, or inappropri-
ate information by the press, and thus generated undue 
social alarm. Crises of public health require a rapid 
assessment of measures necessary for their resolution 
to accurately assign and manage resources [3]. When 
confronted with a crisis, many politicians are often 
rather concerned with its public consequences instead 
of investigating its causes. In response, pressure is put 
on epidemiologists to find causes and implement con-
trol measures rapidly that can complicate the investi-
gation of an event.

In Spain, in 2005, a study involving public health 
experts from all Spanish Autonomous Regions was 
conducted with the intention to establish criteria for 
good practice in the management of epidemics (infec-
tious diseases or not) or other emerging crisis situa-
tions in public health. The study objectives were (i) 
to determine which events provoke the most frequent 
public health crises, (ii) to reach a consensus regarding 
the appropriate actions to be taken when responding 
to events with an impact on public health, and (iii) to 
provide recommendations for their management.

Methods 
For the purpose of the study, a public health crisis was 
defined as an event or a related series of events that 
overwhelm the capacity of the public health services to 
maintain the health of a community [4]. We identified 
events which had most often provoked health crises in 
Spain between 1999 and 2004 through expert consul-
tation and a database search.

Study participants
A letter was sent to general directors of public health 
services in the 17 Autonomous Regions asking for 
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information about the five largest or most frequent cri-
ses experienced in the study period. Furthermore, the 
Autonomous Regions and the National Epidemiological 
Centre (CNE, Centro Nacional de Epidemiología) were 
asked to nominate a technical expert for collaboration 
with the study leader to ensure reliable information and 
to achieve a consensus for actions at national level.

Database and other sources searched
Databases: Medline, Biblioteca Virtual en Salud (BVS), 
Scientific Electronic Library Online- (Scielo), Literatura 
Latinoamericana y del Caribe en Ciencias de la Salud 
(LILACS), Pan American Health Organization (PAHO) 
and the World Health Organization’s library database 
(WHOLIS), Cochrane Library Plus and Embase. 

Web pages: World Health Organization, Eurosurveillance, 
Morbidity and Mortality Weekly Report, Elsevier, and 
Scirus. Other: Google, Yahoo, Doyma Editors, online 
archives of important national newspapers (ABC, El 
Periódico de Catalunya, La Vanguardia, El País, El 
Mundo, Diario Médico), Informe Quiral [5], and other 

sources, such as Epidemiological Bulletins of the pub-
lic health services of the Autonomous Regions. 

Keywords used to identify crisis included: epidemic, 
outbreak, intoxication, foodborne disease, public 
health crisis, public health crisis management, heat 
wave, Prestige (the only oil-spill disaster in Spain dur-
ing the study period), bovine spongiform encepha-
lopathy (BSE) and mad cow disease. The selection of 
keywords was based on the most frequent crisis expe-
rienced by the 17 Autonomous Regions. 

RAND/UCLA Appropriateness method
We implemented the RAND/UCLA Appropriateness 
method, which is based on scientific evidence and 
combines the Nominal Groups and Delphi techniques 
[6].  

Nominal Group technique
According to the Nominal Group technique a group 
of experts discusses, and eliminates ideas to finally 
agree upon a prioritised list of ideas [7,8]. Our Nominal 
Group consisted of 17 experts responsible for epi-
demiological surveillance of epidemic outbreaks of 
transmissible and non-transmissible diseases in each 
of the respective Autonomous Regions and one expert 
from the CNE. In addition, the study coordinator and 
study leader were part of the group with a voting right. 
Consensus was considered as an agreement of at least 
60% among the expert group members in line with the 
methodology described by Amezcua et al. [9]. 

Delphi qualitative evaluation technique 
To reach a consensus on the most suitable actions for 
crisis management, the Delphi qualitative evaluation 
technique was considered as the most appropriate 
method [9,10]. This technique consists of interviewing 
a group of experts or panellists using a series of ques-
tionnaires to identify future topics of interest. In our 
study, experts participated in a series of interactive 
sessions, organised in rounds to eventually create a 
high level of consensus. The panellists were the same 
experts as in the initial Nominal Group and all partici-
pated in each round. 

Based on the panellists’ answers to the initial ques-
tionnaire, a new questionnaire was created for a sec-
ond round. The order of items presented was based 
on the percentage of agreement achieved in the first 
round. The questionnaire was then sent to the panel-
lists with a request to arrange the items numerically by 
order of perceived priority and a coincidence of at least 
60% was considered a consensus [7]. After that, a final 
consensus list was created for the items for which con-
sensus had been reached. 

Email was used for the communication between pan-
ellists and the study leader for sending and receiving 
the questionnaires for each round, and for queries or 
feedback. In addition, telephone calls were used for 
clarification of remaining doubts. The role of the study 
coordinator was to supervise the work of the panellists 

Table 1
Most frequent events/diseases provoking public health 
crises according to responses from senior public health 
experts from Autonomous Regions, Spain 2005

Public health crises aetiology Number of autonomous regions
Legionellosis outbreaks 13
Foodborne diseases 10
SARS 9
BSE 6
Bioterrorism 6
Meningococcal meningitis 5
Drinking water contaminationa 5
Tuberculosis 4
Heat waves 4
Brucellosis 3
Avian influenza  3
Hepatitis Cb 3
Dioxins 2
Prestige oil-spillc 2
Tumoursd 2
Pneumococcal pneumonia 1
Surgical aspergillosisb 1
Influenza 1
Chemical poisoning 1
Mumps 1
Measles 1
Rubella 1
Non-specific gastroenteritis 1
Hepatitis A 1

BSE: Bovine spongiform encephalopathy; SARS:  Severe acute 
respiratory syndrome.
a Either by infectious pathogens such as norovirus, Shighella, and 
Cryptosporidium or toxins such as arsenic, and lead.
b Nosocomial infection.
c The only oil-spill disaster in Spain during the study period.
d Benign or malignant, due to proximity to magnetic fields.
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and the study leader and to organise the meeting of 
the Nominal Group together with the latter.

Results 
According to the representatives of the Autonomous 
Regions the most frequent diseases or events leading 
to public health crises involved outbreaks of legionel-
losis, foodborne diseases, SARS, BSE, bioterrorism, 
meningococcal meningitis, drinking water contamina-
tion (either by infectious pathogens such as norovi-
rus, Shighella, and Cryptosporidium or toxins such as 
arsenic and lead), tuberculosis, and heat waves (Table 
1). According to the results, 75% of the diseases or 
events provoking crisis in public health were of infec-
tious aetiology, while 25% were due to other causes.

Our results show that events that cause or trigger 
public health crises vary considerably and that differ-
ent bibliographic search strategies generate different 
results (Table 2).

The database search yielded a total of 106 articles; 
most frequently associated with public health crisis 
were: BSE (32 articles; 30%), foodborne diseases (14; 

13%), influenza (8; 8%), meningococcal meningitis 
(6; 6%), SARS and  nosocomial infections (5; 5%), for 
acquired immunodeficiency syndrome (AIDS), tubercu-
losis, legionellosis, bioterrorism, and avian influenza 
less than five articles were retrieved.

The search of online archives produced 3,454 reports 
mentioning most often the Prestige oil-spill (1,160; 
34%), BSE (984; 29%), heat waves (332; 10%), legionel-
losis (307; 9%), foodborne diseases (197; 6%), SARS 
(128; 4%), influenza and AIDS (3% and 2% respectively) 
in connection with public health crisis. 

The review of all issues of Informe Quiral yielded 18,448 
reports on health. AIDS (2,638; 14%), smoking  (2,177; 
12%), legionellosis (1,826; 10%), BSE (1,660; 9%), drug 
abuse (1,550; 8%), eating conditions (particularly obes-
ity) (1,513; 8%), cancer (1,457; 8%), foodborne diseases 
(1,291; 7%) and SARS (1,218; 7%) featured as most fre-
quent topics, followed by bioterrorism, dioxin, tumours 
(benign or malignant) possibly from proximity to mag-
netic fields, the Prestige oil-spill, avian influenza and 
nosocomial infections which were mentioned in less 
than 5% of articles.

Table 2
Literature research on reported causes of public health crises from 1999-2004 by source, Spain 2005

Aetiology public health crises Databases 
N(%)

Other on-line archivesa

N(%)
Informe Quiral 

N(%)
Legionellosis 3 (3) 307 (9) 1,826 (10)
Foodborne diseases 14 (13) 197 (6) 1,291 (7)
SARS 5 (5) 128 (4) 1,218 (7)
BSE 32 (30) 984 (29) 1,660 (9)
Influenza 8 (8) 93 (3) -
AIDS 4 (4) 69 (2) 2,638 (14)
Bioterrorism 2 (2) 10 (0) 812 (4)
Prestige oil-spillb - 1,160 (34) 277 (2)
Meningococcal meningitis 6 (6) - -
Nosocomial infections 5 (5) - 203 (1)
Tuberculosis 4 (4) - -
Avian influenza 2 (2) 29 (1) 277 (2)
Heat waves - 332 (10) 184 (1)
Hepatitis Cc - 24 (1) -
Smoking - - 2,177 (12)
Drug abuse - - 1,550 (8)
Eating conditionsd - - 1,513 (8)
Cancer - - 1,457 (8)
Dioxins - - 406 (2)
Tumore - - 350 (2)
Other pathologiesf 21 (20) 121 (4) 609 (3)
Total 106 (100) 3,454 (100) 18,448 (100)

AIDS: Acquired immunodeficiency syndrome; BSE: Bovine spongiform encephalopathy; SARS: Severe acute respiratory syndrome.
a Google, Yahoo, Doyma Editors, newpapers (ABC, El Periódico de Catalunya, La Vanguardia, El País, El Mundo and Diario Médico) and 
Epidemiological Bulletins.
b The only oil-spill disaster in Spain during the study period.
c Nosocomial infection.
d Particularly obesity.
e Benign or malignant, due to proximity to magnetic fields. 
f Chickenpox, hepatitis B, chemical poisoning etc.
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The factors which influence the development of a pub-
lic health crisis according to the panellists in the first 
round are listed in Table 3. In the second round, the 
factors which influence in order of priority were: (i) 
the type of disease or risk, (ii) social alarm generated 
and the population’s perception, (iii) the population 
affected, (iv) measures taken by public health authori-
ties, and (v) attitudes of the mass media (Table 4). 

Participants agreed on a number of points that are 
relevant for a fast resolution of public health crisis: 
correct information, adequate qualification of techni-
cal personnel, availability of standardised protocols 
for investigation and control, availability of channels 
for case notification, communication between surveil-
lance experts and healthcare services and evaluation 
of progress during resolution and of the final outcome. 
However, delay in starting an investigation, lack of 
coordination, disagreement between experts and poli-
ticians, lack of resources, and lack good communica-
tion were seen as hindering crisis resolution (Table 5).

Discussion
Our findings and the resulting recommendations which 
are drawn from Spanish public health experts’ con-
sensus could be of particular interest to public health 
authorities and politicians involved in the manage-
ment of epidemics or public health crises caused by 
both communicable and non-communicable diseases. 
Literature research did not reveal similar exercises 
attempting to reach consensus for recommendations 
on how to deal with public health crises. Thus the lack 
of comparison with similar research represents a limi-
tation of our work. The selected keywords were based 
on the most frequent crises experienced by the 17 
Autonomous Regions. This may have lead to an over-
representation of the incidents included. However, we 
believe that the results are valid and can be general-
ised for the Spanish context because of our intensive 
literature research. Furthermore, our nominal group 
included 17 experts from all Autonomous Regions in 

Spain and one expert from the National Epidemiological 
Centre.  

The Delphi technique is used to reach consensus in 
large population groups that cannot meet regularly, or 
when the consensus pertains to a sensitive topic that 
cannot be debated publicly [11]. We used the technique 
in our study considering the distance separating the 
panellists and the difficulty associated with face to 
face meetings of the Nominal Group. By combining two 
techniques (RAND/UCLA Appropriateness method) [6] 
however, it was possible for the experts to meet and 
discuss the proposals in a structured manner, and for 
us to facilitate consensus between disparate perspec-
tives [9,10].

Early detection of an event that can lead to a crisis 
depends on standardised information systems avail-
able for health departments and clinical services to 
facilitate data management, investigation, and prepa-
ration of necessary responses [12,13]. A lack of coordi-
nation between departments and ministries concerned 
with their ‘own interests’ can aggravate a crisis [14].

Management of crisis situations consists of three rec-
ognised stages: prevention, preparation of measures 
to be implemented, and recovery [15]. Thus directors 
of public health authorities should estimate the impact 
of emergency situations, set up and implement appro-
priate actions, be persuasive, and employ organised 
management [16]. During an emergency situation, 
preparation and adequate operational capacity are fun-
damental for a rapid and appropriate response by the 
public health system [17,18]. For future improvement it 
is important to learn from the mistakes and successes 
of crisis response [19]. In our study, experts considered 
measures taken by the health authorities a priority for 
resolving public health crisis. 

Recommendations for the management of public health 
crises resulting from our expert group consensus are 
as follows: 

•	  To mitigate factors involved in crisis situations, 
it is necessary to create in advance guidelines 
with standardised protocols for investigation and 
control. 

•	  For a better implementation of prevention and con-
trol measures and an appropriate response when 
facing a public health crisis, the coordination 
between public health departments and clinical 
services needs to be improved. 

•	  Communication to the population should not be 
interrupted. Frequent contact between public 
health professionals and the media, is crucial. 

•	  Evaluation of progress during crisis resolution 
and of the final crisis resolution is necessary. 
Evaluation (internal or external) should help avoid 
multiple, repetitive or unnecessary activities that 
could hinder adequate progress in crisis resolution. 

Table 3
Factors influencing the occurrence of public health 
crises, according to senior public health experts from 
Autonomous Regions (questionnaire first round), Spain 
2005

Factors which influence the occur-
rence of public health crises

Public health risks
Social alarm
Perception of the population
Perception of the media
Health of the population
Public health actions
Othera

Positive and negative aspects which 
have an influence in the resolution 
of public health crises

Intervention by public health 
experts

Other factorsa

a Discordant opinion, lack of coordination, new or limited 
knowledge of disease, outstanding relevance internationally.
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Table 5
Consensus about appropriate actions for the resolution of public health crises, according to senior public health experts 
from Autonomous Regions, Spain 2005a

Positive actions
Correct, timely, and quality information for health professionals, affected populations, and the media
Qualified technical personnel, independent of political powers and with sufficient resources 
Preparation of a standardised protocol for investigation and control   
Established method of case notification, exchange of information and communication between public health experts and clinics
Arranging a crisis office or technical committee with a coordinator or leader (one or the other depending on type and severity of problem) 
Existence of a single spokesman for the media
Evaluation of progress during resolution and of the final outcome 
Negative actions
Delay in starting an investigation of the crisis 
Lack of coordination among implicated institutions 
Disagreement between experts and politicians in decision taking
Lack of technical or economic resources
Lack of knowledge about the related topics 
Lack of good communication methods with de means; information excessively technical, lacking transparency, or contradictory

a In order of priority: highest priority on top, lowest on bottom.

Table 4
Factors influencing the occurrence of public health crises, according to senior public health experts from Autonomous 
Regions (questionnaire second round), Spain 2005

Type of disease or risk  
Severity or lethality
Existence of effective treatment or a mechanism for eliminating the risk
Whether the disease or risk is new or not    
Contagiousness
Incidence/prevalence
International repercussions
Social alarm and perceptions of the public
Alarmist messages via the media 
Discrepancies in information from different social agents 
Perception of imminence of danger or nearness of risk 
Mistrust regarding the response of the administration 
Saturation of the health system 
Stigma
Population affected
Children, specifically if they are in settings like schools, nurseries, residences, hospitals, etc.
Low socioeconomic groups, tourists, healthy population
Deficits in  public health organisation
Lack of communication or coordination between various organisations affected by the crisis
Lack of, delay in, or poor quality of information given to the public 
Existence of standardised protocols for investigation and control allowing for rapid action with consistent criteria
Lack of training of experts
Politics of crises situations
Lack of resources
The media  
Alarmist messages which provoke social upheaval
Contradictory messages, lack of transparency, or precipitated responses
Lack of skilled communication or poorly informed communicators
Existence of multiple spokesmen
Scarce information
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•	  Health policy must establish priorities and direc-
tions which ensure the effectiveness and efficiency 
of interventions. 

In conclusion, our study shows that a considerable 
number of public health crises in Spain involve infec-
tious diseases and that various factors contribute 
to the occurrence or aggravation of such situations. 
However, backed up by the literature reviewed and the 
consensus in the group of senior experts, we believe 
that public health crises can be mitigated or contained 
by adequate management following consensus docu-
ments that take these factors into account. Public 
health crises management can be effective if: the infor-
mation among parties involved (public health experts 
and clinicians) as well as between these parties and 
the media is correct, the qualification of technical per-
sonnel is adequate, standardised protocols for investi-
gation and control are available, evaluation of progress 
during the public health crisis resolution and of the 
final outcome is performed and, finally, if responsibili-
ties are specified and well understood.
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