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Regione Emilia Romagna, Italy, 1998-2006 (n = 40,386)

Manfredini et al, Am J Emerg Med 2009
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Regione Emilia-Romagna, Italy, 1998-2005 (n = 19,245)



Manfredini et al, J Thorac Cardiovasc Surg 2008

Regione Emilia-Romagna, 
Italy, 2000-2006 (n = 4,615)



American Journal of Emergency Medicine (2009) 27, 1097–1103

Acute myocardial 
infarction was most 
frequent on Monday 
and least on Sunday (p  
< 0.001). Comparing  
observed vs expected 
events, there was a 
significantly higher 
frequency of cases on 
weekdays and reduced
on weekends, for total 
(p  <  0.001), nonfatal 
(p  <  0.001), and fatal 
cases (p  <  0.001).
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Regione Emilia-Romagna, Italy, 1998-2006 (n = 56,453)
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Attacco ischemico transitorio (TIA)

Regione Emilia-Romagna, Italy, 1998-2006 (n = 
43,642)

Manfredini et al, Clin Appl Thromb Hemost 2010





Monthly moving average of mortality (total population 1992 through 1996), hospitalizations (public hospitals 1995 through
1997), and in-hospital deaths (public hospitals 1995 through 1997) for chronic heart failure.

Seasonal Variation in Chronic Heart Failure Hospitalizations and Mortality in France
Boulayet al. Circulation 1999



Seasonal variations of monthly mortality (total population 1992 through 1996 combined) and 
hospitalizations (public hospitals 1995 through 1997 combined) for chronic heart failure.

Boulayet al. Circulation 1999



Seasonal variation 
in the accumulated 

number of 
hospitalizations
for heart failure 

during the 3-year 
study period.

A Community Based Epidemiological and Clinical Study of 
Hospitalization of Patients With Congestive Heart Failure in Northern 

Iwate, Japan

Ogawa et al. Circ J 
2007; 71: 455 –459



All-cause mortality rate according to sex and months of the year. 
Graphs depict mean high and low temperatures for the month S.C. Inglis et al. / European Journal of 

Heart Failure 10 (2008) 540–549

Hot summers and heart failure: Seasonal variations in morbidity and 
mortality in Australian heart failure patients (1994–2005)



Obiettivo dello studio
Valutare quali sono le eventuali variabilità temporali 

per i ricoveri per scompenso cardiaco congestizio

Materiali e Metodi
Sono state utilizzte le SDO dei pazienti ricoverati per 
scompenso cardiaco nella Regione Emilia Romagna 

Gennaio 1999-Dicembre 2009.



We considered the ICD-9-CM codes used for identifying patients with heart failure were 420 to 429,  as principal diagnosis or any diagnosis, and in particular:

420-429 OTHER FORMS OF HEART DISEASE
428 Heart failure 

428.0 Congestive heart failure, unspecified
428.1 Left heart failure

Acute edema of lung with heart disease NOS or 
heart failure
Acute pulmonary edema with heart disease NOS 
or heart failure

428.9 Heart failure, unspecified

The discharge hospital sheet contains information of each subject: surname and name, 
sex, date of birth, date and department of hospital admission and discharge, main and 
up to 15 accessory discharge diagnoses, and most important diagnostic procedures, 
based on the International Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM). 
We considered the ICD-9-CM codes used for identifying patients with heart failure 
were 420 to 429,  as principal diagnosis or any diagnosis, and in particular:



During the analyzed period, the hospital database 
contained the records of 15,954 patients (mean age 77,7 ±
10,5 years)  with the ICD-9-CM codes of HF (420-429). 
Of these patients, 7733 were male (48.5%) and 8221 were 
females (51.5%). 

The mean ± SD age was 76.8 + 11.5 years (75.9 ± 10.3 and 
79.4 ± 10.4 years for males and females, respectively, t = 
15,514,  p < 0.001).



Clin. Cardiol. 2011; 34





Seasonal variation of Heart Failure Hospital Admission for Total
Subjects an anlyzed Subgroups





Chronobiologic Analysis of 
Annual Frequency of 

Hospital
Discharges for Heart Failure



Hypotheses about pathways between winter and heart failure (HF)











Logistic analysis for admission day of the week and risk for in-hospital death





POSSIBLE EXPLANATIONS

• on WE, the number of admissions does not diminish proportionately to the 
number of physicians working on the wards. Medical activity is very difficult to 
maintain adequately with uniform quality of care throughout the week and is 
reduced during WE.

• the number of physicians working on a WE is <30% of the WE levels (normally 
just the physicians on call). 

• fewer medical providers and professional staff  (including nurses)  work in 
hospitals on WE than on WD; moreover, those who do work on WE could have 
less clinical. 

• General Practitioners (GPs) work from Monday to Friday, but are not available 
during WE.  During holidays and WE GPs are substituted by dedicated week-
end doctors on-call, who have less experience and knowledge about patients 

• differences in clinical outcome by day of admission could reflect differences in 
the clinical characteristics of patients themselves, as shown, for example, for 
acute coronary syndromes



LIMITS OF THE STUDY

• a  retrospective studies based on ICD-9 coding 

• although we used several techniques to adjust for severity of illness, it is 
possible that the observed mortality difference between WE and WD 
admissions may be due to unmeasured, residual confounding

• we had no information on physician-level and system-level factors with a 
potential impact on the recommended processes of care and outcomes of 
HF 

• studies on prognosis usually are based on the definition of a certain period 
to define diagnosis (e.g., 30-day mortality), and not only a rough indicator 
of in-hospital mortality. Thus, it is possible that some patients discharged 
alive from hospital could have successively died at home



CONCLUSIONS
The circannual seasonal periodicity of CHF deaths and 
hospitalizations, characterized by a peak incidence in 
winter months

CHF hospital admissions were most frequent on Monday 
and least on Sunday, independently of patients’
demographic and clinical features. 

An increase of in-hospital death was found in patients 
admitted on WE-holiday compared with WD 



Grazie 
dell’attenzione


