
Rubén Solano1, 2, D. Gómez-Barroso4,2, F. Simón2, 4, S. Lafuente3, J. Caylà3 

 
1Field Epidemiology Training Program (PEAC-Spain). 

2National Centre for Epidemiology, Carlos III Institute of Health. Madrid, Spain. 
3Epidemiology Department, Public Health Agency of Barcelona, Barcelona, Spain. 

4CIBER en Epidemiología y Salud Pública (CIBERESP), Spain. 
 

 
Space-Time clusters analysis of 

cases of whooping cough-
Barcelona, Spain, 2000-2011 

 

Presenter
Presentation Notes
My name is Rubén SolanoI am Field Epidemiology Training Program in SpainAnd I want to thank the organization of TEPHINET and the Spanish Program PEAC to have invited me to present this workThe title of Our work is:Space-Time clusters analysis of cases of whooping cough-Barcelona, Spain, 2000-2011. (Two thousand- two thousand and eleven)
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Presentation Notes
Whooping cough is a highly contagious disease of childhood that affects the upper respiratory tract. It is endemic worldwide and appears occasionally in the form of outbreaks in children even after widespread vaccination. The CDC Reported cases of whopping cough vary each year and tend to reach a peak every 3 to 5 years. Cases of whooping cough deaths are usually reported in children under 1 year.estimated 40 million cases of pertussis occurred in 1994CDC. Los casos reportados de tos ferina varían cada año y tienden a llegar a un punto máximo cada 3 a 5 años.The CDC Reported cases of whopping cough vary each year and tend to reach a peak every 3 to 5 years.  En el 2010, se reportaron 27,550 casos de tos ferina en los Estados Unidos, pero muchos más quedaron sin reportarse. También se reportaron 27 muertes, 25 de ellas en niños menores de 1 año. Cases of whooping cough deaths are usually reported in children under 1 year. Desde la década de 1980, ha aumentado el número de casos de tos ferina, especialmente en adolescentes (10 a 19 años de edad) y en bebés menores de 6 meses. En el 2010, se dio un aumento en los casos reportados entre los niños de 7 a 10 años de edad. Esta nueva tendencia enfatiza la necesidad de administrar una dosis recomendada de refuerzo de la vacuna Tdap entre los 11 y 12 años.
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Objective  
 

To identify space-time clusters of whooping 

cough in the period 2000-2011 in order to 

identify high risk areas in Barcelona 



Methods 

Design: Retrospective Space-Time analysis  

Case definition: All cases of whooping cough 
individual reported to the Public Health Agency of 
Barcelona during the study period 

Population: census of 2006 of the National 
Statistics Institute stratified by age and sex and 
census tracts 



Methods 

Temporal and Spatial Criteria: 7 days and 500 
meters maximum distance 

Maps have been developed:  
- Most likely cluster (with maximum likelihood 
ratio). Others clusters with statistical significance 
(p<0.05) 

Scan Statistic analysis assuming a Poisson 
distribution 



Results 
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Distribution of cases of whooping cough by sex and age 
groups, Barcelona, Spain-2000-2011 
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Presentation Notes
De los 646 casos con información epidemiológica, 243 (37,6%) refieren que tiene confirmación diagnóstica si bien se desconoce el criterio diagnóstico de confirmación ya que no se solicita.Of the 646 cases with epidemiological information, 243 (37.6%)  has reported that although the diagnostic confirmation confirmatory diagnostic criteria is unknown since no request.El 42,9% de los casos son varones y el 56,8 % mujeres. 42.9% of cases are male and 56.8% women. El 89,6% de los casos son menores de 14 años, acumulándose en los menores de 1año (59,8%), con el máximo en los niños de 0-4 años de edad.89.6% of cases are under 14 years, accumulating in children under 1 year (59.8%), with the highest in children 0-4 years old. 
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Space-Time distribution of Clusters of whooping cough, 
Barcelona-Spain, 2000-2011 
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Space-Time distribution of Clusters of whooping cough-

Barcelona, Spain, 2000-2011 
  

Clusters Date Observed Expected P-value 
 

NCT 

1 17/8/2011-23/8/2011 5 0.0021 0.0000026 5 

2 30/3/2011-5/4/2011 3 0.00045 0.0007 1 

3 7/11/2007-13/11/2007 3 0.00063 0.0012 1 

4 29/6/2011-5/7/2011 4 0.011 0.0050 25 

5 22/9/2010-28/9/2010 3 0.0017 0.0059 1 

6 6/8/2003-12/8/2003 3 0.0034 0.018 1 

7 15/6/2011-21/6/2011 2 0.00045 0.019 1 

8 11/2/2004-17/2/2004 2 0.00050 0.025 1 

9 14/7/2010-20/7/2010 2 0.00054 0.030 1 

10 28/1/2004-3/2/2004 2 0.00061 0.040 1 

11 26/9/2007-2/10/2007 2 0.00064 0.044 1 

12 11/5/2011-17/5/2011 2 0.00066 0.046 1 

 NCT, Number Census Tracts included  
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Presentation Notes
Los casos del cluster 1 se declaró en la semana 21 del 2011, y fueron notificados en la semana 34 del 2011. Este no fue notificado como brote.The cases of cluster 1 occurred in week 21 of 2011 and were reported in week 34 of 2011. This was not reported as an outbreak. Los casos del cluster 4 se declaró entre las 21 y 22 del 2011, y fueron notificados entre las semanas 26 y 27 de 2011 y se notificaron como brotes los casos del día 1/7/2011 y como 2 brotes diferentes los casos que aparecieron el 4/7/2011.The cases of this cluster were declared between weeks 21 and 22, 2011, and were reported between weeks 26 and 27, 2011, and outbreaks were reported as cases of the day 1/7/2011 and as 2 different outbreak cases that appeared 4/7/2011. Todos los casos de estos clusters solo habían recibido entre 1 y 2 dosis vacunales cuando lo recomendado por el CDC sobre la necesidad de administrar una quinta dosis de refuerzo de la vacuna Tdap entre los 11 y 12 años.All cases of these clusters had only received only 1 and 2 vaccine doses as recommended by the CDC in order to manage SIXth booster dose of Tdap at 11 to 12 years. Los casos notificados presentan mayor incidencia en los meses de verano, tal como se puede observar en la tabla.As shown in the table of cases reported a higher incidence in the summer months 



Strengths 

You can study the entire population or a representative 
sample  

More  power in generalising  

Limitations 

Susceptible to selection bias  

We included only cases with complete epidemiological 
and space-time information  



Conclusions 

Spatial statistics methods:  
          - are useful to identify outbreaks not reported to the 
surveillance system 
          - can be complementary tools in epidemiological 
surveillance systems 

We identified 12 Space-time clusters   

The most likely cluster:  
           - included 5 census tracts 
           - was not reported as an outbreak  



Recommendations 

Enhanced surveillance of whooping cough in regions 
with high incidence rates 

Better control of immunization of persons aged 0 to 18 in 
high incidence areas 

Understanding of person-to-person inter-individual 
contact patterns and the spread of epidemics 



Thank You !!! 
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