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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).



Odds Ratios
(OR) for a 
myocardial
infarction or 

sudden cardiac
death on 
Monday,

A META-ANALYSIS OF EXCESS CARDIAC MORTALITY ON MONDAY
D.R. Witte, D.E. Grobbee, M.L. Bots & A.W. Hoes
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401–406
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A circaseptan rhythm, with a 
significant peak on Monday
(Figure, Table), was observed for
all strokes (P 0.012) and for
ischemic strokes (P 0.004). 
Stratified analyses of selected
subgroups (hypertension and 
diabetes) showed aMonday peak
only for nondiabetic patients (P 
0.04). For ischemic strokes, the 
Monday peak was found only for
retired patients (P 0.03).



Weekend versus Weekday Admission and Mortality
from Myocardial Infarction

For patients with myocardial
infarction, admission on 
weekends is associated with
higher mortality and lower use
of invasive cardiac
procedures. Our findings
suggest that the higher
mortality on weekends is
mediated in part by the lower
rate of invasive procedures, 
and we speculate that better
access to care on weekends
could improve the outcome
for patients with acute 
myocardial infarction.

Kostis W. et al, NEJM 2007; 356: 1099-109





Analysis of the Mortality of Patients Admitted to Internal
Medicine Wards Over the Weekend 

Javier M. et al. American Journal of Medical Quality Online First, on May 19, 2010 

Analyses of deaths within 2 days after admission showed larger relative differences in 
mortality between weekend and weekday admissions (OR = 1.28; 95% CI = 1.22-1.33).

Weekend admissions were associated with a significantly higher inhospital mortality than
weekday admissions among patients admitted to an internal medicine service (odds ratio
[OR] = 1.1; 95% confidence interval [CI] = 1.08-1.14). 

The authors analyzed the clinical data of 429 880 adults >14 years of age who were admitted
to internal medicine wards in Spain after having presented to the hospitals’ emergency
departments



ABSTRACT
Background Several studies have identified higher mortality for patients admitted as
emergencies at the weekend compared with emergency admissions during the week, but most
have focused on specific conditions or have had a limited sample size.
Methods Using routinely collected hospital administrative data, we examined in-hospital
deaths for all emergency inpatient admissions to all public acute hospitals in England for
2005/2006. Odds of death were calculated for admissions at the weekend compared to
admissions during the week, adjusted for age, sex, socioeconomic deprivation, comorbidity
and diagnosis.
Results Of a total of 4 317 866 emergency admissions, we found 215 054 in-hospital deaths
with an overall crude mortality rate of 5.0% (5.2% for all weekend admissions and 4.9% for all
weekday admissions). The overall adjusted odds of death for all emergency admissions was
10% higher (OR 1.10, 95% CI 1.08 to 1.11) in those patients admitted at the weekend 
compared with patients admitted during a weekday (p<0.001).
Conclusions This is the largest study published on weekend mortality and highlights an area 
of concern in relation to the delivery of acute services.

Results Of a total of 4,317,866 emergency admissions, we found 215,054 
in-hospital deaths with an overall crude mortality rate of 5.0% (5.2% for all
weekend admissions and 4.9% for all weekday admissions). The overall
adjusted odds of death for all emergency admissions was 10% higher (OR 
1.10, 95% CI 1.08 to 1.11) in those patients admitted at the weekend 
compared with patients admitted during a weekday (p<0.001).



Mortality rate P Value OR (95% C.L.)
Condition N° of 

Admission
Weekday 
admission

Weekend 
admission

All admissions 4 317 866 4.9 (162 639) 5.2 (52 415) <0.001 1.10 (1.08 to 1.11)

Acute cerebrovascular disease 70 500 27.5 (14 451) 30.2 (5437) <0.001 1.13 (1.09 to 1.18

Acute myocardial Infarction 68 932 13.5 (6803) 14.4 (2650) 0.002 1.08 (1.03 to 1.14)

Cardiac dysrhythmias 86 134 1.9 (1270) 2.4 (453) <0.001 1.31 (1.17 to 1.47)

Congestive heart failure non-
hypertensive

56 394 17.9 (7944) 19.6 (2351) <0.001 1.11 (1.05 to 1.17)

Pulmonary heart disease 16 314 9.1 (1200) 11.0 (349) 0.046 1.15 (1.00 to 1.31)

Aortic, peripheral and visceral 
artery aneurysms

5573 34.0 (1453) 42.9 (555) <0.001   1.45 (1.26 to 1.66)



AMBITO DI ANALISI

• Stroke

• Infarto miocardico 

• Scompenso cardiaco

• Embolia polmonare 

• Rottura aneurisma aortico

• Alcune patologia acute gastroenteriche



%

Analisi di 582.812 stroke osservati in Emilia Romagna 2000-2010



Weekend-Weekdays analysis distribution of acute myocardial 
infarction  hospital admissions and analysed subgroups of 

subjects alive or dead during hospitalization.

4.397 (14,6%)25.786 (85,4%)30.183 (28,4%)Weekend/Holiday

10.615 (13,9%)65.573 (86,1%)76.188 (71,6%)Weekday 

Dead during 
hospitalization  

(n  = 15.012, 14,1 %)
(n , %) *

Alive after  
discharge  

(n = 91.359, 85,9%)
(n , %)

All cases
(n= 106.371)

(n , %) 

*  between groups dead/alive   Chi-square = 7,195 p = 0.007

ER database, from January 1999 to December 2009
91,122 patients with acute IMA  (mean age 75 ± 13.8 years) 



Materials and Methods
We considered all SDO of patients hospitalized for heart failure in the 
Emilia Romagna region in January 1999-December 2009. 

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

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). 

Inter J Cardiol 2010







WEEKEND VERSUS WEEKDAY HOSPITAL ADMISSIONS FOR ACUTE HEART 
FAILURE : Logistic analysis for admission day of the week and risk for in-hospital death

Gallerani M.,  Boari B, Manfredini F, Mari E., Maraldi C., Manfredini R. Inter J Cardiol 2010





Between 1999 to 2009, the RER database contained
records of 26,560 events of PE relative to 24,732 
different patients (mean age 75 ± 13.8 yrs). 

19,772 patients (74.4%) were admitted on WD and 6788 
(25.6%) on WE.

PULMONARY EMBOLISM

Thromb Haemost. 2011; 106: 83-9. 



Day-of-week distribution of pulmonary embolism hospital 
admissions (percent of events) and distribution of patients dead

during hospitalization (% of events)



Survival analysis, 
performed by using 
Cox-regression analysis, 
showed a significantly 
increased cumulative 
risk of death during 
hospitalization for 
patients admitted on 
WE compared with 
those admitted on WD 
(Chi-square 13.721; p < 
0.001)









Regione ER

2000-2010

* P = 0.16 
** P < 0,001

* **



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 acute events 

• 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

• the present studies does not account for deaths declared before hospital admission. 
As these deaths may be more common on WE than on WD, the present study may 
have underestimated the difference in mortality



ADVANTAGES OF THE STUDY

• the large number of consecutive patients hospitalized, and the  
long  period analysis

• either the possible influence due to the difference of province 
or type (teaching/non teaching) and size (number of beds per 
hospital site) of hospital have been investigated. Thus, these 
results seem to be well representative of the real-life clinical 
management of patients hospitalized for acute illness



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






