
Abstract  This article aims to examine the effects 
of weekend admission on in-hospital mortali-
ty for patients with acute myocardial infarction 
(AMI) in Brazil. Information from the Hospital 
Information System of the Unified Health System 
(SIH/SUS) of urgently admitted patients diag-
nosed with acute myocardial infarction (AMI) 
between 2008 and 2018 was used, made avail-
able through the Hospital Admission Authori-
zation (AIH). Multivariable logistic regression 
models, controlling for observable patient char-
acteristics, hospital characteristics and year and 
hospital-fixed effects, were used. The results were 
consistent with the existence of the weekend ef-
fect. For the model adjusted with the inclusion 
of all controls, the chance of death observed for 
individuals hospitalized on the weekend is 14% 
higher. Our results indicated that there is proba-
bly an important variation in the quality of hos-
pital care depending on the day the patient is hos-
pitalized. Weekend admissions were associated 
with in-hospital AMI mortality in Brazil. Future 
research should analyze the possible channels be-
hind the weekend effect to support public policies 
that can effectively make healthcare equitable.
Key words Acute myocardial infarction, In-hos-
pital mortality, Brazil

Resumo  O objetivo deste artigo é examinar 
os efeitos da internação no final de semana na 
mortalidade hospitalar de pacientes com infar-
to agudo do miocárdio (IAM) no Brasil. Foram 
utilizadas informações do Sistema de Informa-
ção Hospitalar do Sistema Único de Saúde (SIH/
SUS) de pacientes internados em urgência com 
diagnóstico de infarto agudo do miocárdio (IAM) 
entre 2008 e 2018, disponibilizados por meio da 
Autorização de Internação Hospitalar (AIH). 
Foram usados modelos de regressão logística 
multivariada, controlando as características ob-
serváveis ​​do paciente, características do hospital 
e efeitos fixos de ano e hospital. Os resultados fo-
ram consistentes com a existência do efeito fim de 
semana. Para o modelo ajustado com a inclusão 
de todos os controles, a chance de óbito observada 
para indivíduos internados no final de semana é 
14% maior. Nossos resultados indicaram que pro-
vavelmente existe uma variação importante na 
qualidade da assistência hospitalar dependendo 
do dia em que o paciente fica internado. Inter-
nações em finais de semana foram associadas à 
mortalidade por IAM intra-hospitalar no Brasil. 
Pesquisas futuras devem analisar os possíveis ca-
nais por trás do weekend effect para subsidiar po-
líticas públicas que possam efetivamente tornar o 
atendimento equitativo.
Palavras-chave Infarto agudo do miocárdio, 
Mortalidade hospitalar, Brasil
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Introduction

According to data from World Health Organi-
zation – WHO1, heart diseases have remained 
as the leading cause of death in the world in the 
last 20 years, representing about 16% of the to-
tal deaths. In Brazil, the scenario is no different. 
Heart diseases, especially acute myocardial in-
farction (AMI), the main cause of death by heart 
disease, are responsible for a large portion of 
cases of disability, morbidity, and mortality, with 
one of the highest mortality rates in the world 
(183.3/100,000 inhabitants)2,3.

Studies that seek a better understanding of 
AMI patterns are important for public health, 
since deaths and disabilities associated with this 
disease have an important weight on society and 
generate individual and family costs, as well as 
direct and indirect economic costs that reflect 
both in public health and in the aggregate pro-
duction of the economy4. 

AMI is a myocardial injury that results from 
an obstruction of a coronary artery, popularly 
known as a heart attack. Most AMI cases result 
in death in a short period of time – about 80% 
of deaths occur within the first 24 hours2,5. Ap-
propriate and timely medical intervention is es-
sential to obtain better results. It is estimated that 
adequate care, within one hour of the onset of the 
disease, results in an improvement of up to 50% 
in the survival rate6.

Given the need for immediate intervention, 
access to and quality of care must always be 
available. However, studies suggest that patients 
admitted on weekends are more likely to have 
adverse outcomes compared to those admitted 
during the week – the so-called weekend ef-
fect7-16. Despite being a widely discussed topic 
in the literature, the results observed are still not 
agreed upon. Most studies observe some varia-
tion in the outcome of patients according to the 
time of admission, but there are studies that do 
not find results in this direction17-22.

To explain these differences, two hypotheses 
have been suggested by the literature. The first 
is related to the provision of care, according to 
which hospitals provide less care on weekends, a 
period in which many diagnostic services are not 
available, and the medical staff tends to be less 
experienced. The second hypothesis is that the 
weekend effect would be the result of unobserv-
able differences in disease severity, in the sense 
that patients in worse health conditions would be 
hospitalized during the weekend.

In view of the weekend effect, improving the 
quality/quantity of care provided by hospitals 

during weekends has been suggested to mitigate 
the higher incidence of adverse outcomes of hos-
pitalized patients during this period. However, 
there is controversy as to whether the availability 
of routine services seven days a week would be 
cost-effective23.

Although the subject has been receiving in-
creasing attention internationally12, in Brazil the 
it remains to be further investigated9,21,24. The few 
existing works can hardly be generalized, as they 
focus on just one hospital or on hospitals in only 
a single state. The little attention that has been 
directed to the subject in Brazil, together with 
the impossibility of generalizing existing results, 
raises the need for additional studies that seek to 
identify some variation in the results of patients 
hospitalized on weekends.  Thus, the aim of this 
article is to examine the effects of weekend ad-
mission on in-hospital mortality for patients with 
acute myocardial infarction (AMI) in Brazil.

Therefore, patients hospitalized between 
2008 and 2018 on an emergency basis with a di-
agnosis of AMI will be considered. The choice 
for this condition was made for several reasons. 
Evangelista et al.9 point out that the weaknesses 
and inequalities of access to health care can be 
investigated by analyzing mortality from diseases 
whose health outcome for patients depends on 
adequate medical intervention at the right time. 
AMI requires immediate and complex care, and 
the delay and inadequacy of care can lead to ad-
verse results. These factors make AMI an appro-
priate measure to analyze the quality of care, be-
ing a measure widely used in the literature8,16,25-27. 
In addition, AMI is a common condition for hos-
pitalization, so it allows us to generate estimates 
for a relatively large sample. Furthermore, pa-
tients with AMI have less discretion in choosing 
hospitals compared to patients with other com-
mon diseases, which would reduce the selection 
bias. This happens because the time between the 
onset of symptoms and hospitalization is funda-
mental for the prognosis, therefore, patients are 
referred to hospitals as soon as possible16,28.

Thus, the main question that this article pro-
poses to answer is the following: is there a differ-
ence in the health outcomes of patients admitted 
on weekends when compared to patients admit-
ted during the week? When considering all cases 
that occurred in the country, over a considerable 
period, the results of this study will support the 
discussion and possible implementation of pub-
lic policies for the hospital sector in Brazil, in 
case any variation in the outcome of patients is 
evidenced.
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Methods

Data  

Our main source of data is information from 
the Hospital Information System of the Unified 
Health System (SIH/SUS) of urgently admitted 
patients diagnosed with acute myocardial in-
farction between 2008 and 2018, made available 
through the Hospital Admission Authorization 
(AIH). The AIH guide is a SUS document that 
identifies patients and services provided under 
the hospital admission regime. It is filled out by 
hospitals, whether public or private, that have an 
agreement with SUS, and is intended to support 
the management of billing and reimbursement of 
hospital medical procedures and/or hospitaliza-
tions provided to patients financed with public 
resources.

Only patients with a first infarction were in-
cluded (ICD-10: I-21.X). In addition, seeking 
to minimize possible problems of selection bias 
and unobserved heterogeneity between patients 
hospitalized on weekends and those hospitalized 
during the week, only those whose hospital dis-
charge occurred on an urgent basis were consid-
ered7.

The indicator that was used to assess the vari-
ation in health outcomes was in-hospital mor-
tality. Other indicators, such as mortality in 30 
days and one year, for example, would be more 
adequate and informative, but they were not 
available. The Agency for Healthcare Research 
and Quality29 points out, however, that mortality 
is a valid indicator to assess the quality of hospital 
care.

The AIHs present information about patient 
characteristics, which can be used as controls 
in the models to be estimated. Thus, the follow-
ing controls were used: age; sex; procedure per-
formed; length of stay; use of the Intensive Care 
Unit (ICU); and Charlson comorbidity index30. 
Table 1 below presents the description of all the 
variables.

The analysis of descriptive statistics was 
performed using two tests: for continuous vari-
ables, the difference in means test was used, and 
for discrete variables, the test of proportion was 
used. This and all other statistical and economet-
ric analyzes were performed using the Stata 15 
software.

Empirical strategy  

Consider a municipality m during the year 
t = 1, ..., T, thus, the effect of admission on the 
weekend on the health outcome of patients I = 1, 
..., Nmt who were admitted to the hospital h with 
an AMI episode was analyzed. Each patient has 
a vector of observed characteristics Xit: age, sex, 
procedure to which s/he was submitted, length 
of stay, use of ICU and Charlson comorbidity 
index. The Charlson Comorbidity Index (CCI) 
is composed of 20 clinical conditions, which are 
weighted from 1 to 6 according to the risk of 
death and the severity of the disease, and then 
added together to compose the total CCI score. 
Likewise, each hospital has a vector of observed 
characteristics Hht: average length of stay of hos-
pitalized patients, number of beds and number 
of patients treated. Such controls seek to mitigate 
possible variations in the outcome of patients due 
to the heterogeneity of individuals and hospitals. 

In-hospital mortality is the health outcome 
that was used to check the effect of the patient 
being admitted to the hospital over the weekend. 
Thus, the empirical strategy starts from the spec-
ification of a logistic model, in which the depen-
dent variable yit is a dichotomous variable that 
indicates whether the patient i, in year t, died (yit 
= 1) or not (yit = 0) when s/he was hospitalized 
with AMI. The basic specification of the model to 
be estimated will then be as follows:

P(γit = 1) =         
Λ(a0 + ahτ + ρtTmφ + Xitγ  + Hhtλ + Wit β)        (1)

where ah is a fixed effect of hospital, ρt is a 
fixed effect of year, which may vary according to 
Tm, a vector of indicators that represent the size 
(in population terms) of the municipality where 
patient i lives, Xit, as mentioned above, Hhtis a 
vector of observable patient characteristics,  is a 
vector of characteristics of the hospital, Wit is a 
binary variable that indicates whether the patient 
was hospitalized over the weekend, Saturday or 
Sunday, (= 1) or during the week (= 0), and  Λ(.) 
is the logistic distribution function.

By including a fixed effect of hospital, we 
sought to control both the variation in standards 
of practice between hospitals and the non-ran-
dom distribution of patients between hospitals7.

Although this work does not use exogenous 
sources of variation to assess the effect of week-
end hospitalization, the strategies and controls 
allow us, at least in part, to interpret the results 
in terms of impact. Restricting the analysis to 
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urgently admitted patients only helps to mitigate 
the unobserved heterogeneity among patients 
hospitalized during the week and on weekends. 
In addition, when controlling the comorbidities 
that patients have, through the Charlson comor-
bidity index, the severity of the patient’s health 
status is controlled, at least in part. At the hospi-
tal level, control for fixed effects, as pointed out 
above, captures any variations that may exist in 
standards of care across hospitals.

Thus, six models were estimated in the em-
pirical analysis, always adding variables in rela-
tion to the previous model. In model (1), which 
is simpler, only the variable indicating hospital-
ization during the weekend was included. In (2), 
year and state fixed effects were included. Model 
(3) adds variables related to patient characteris-
tics, such as sex, comorbidities (Charlson Index), 
age, length of stay, number of days spent in the 
ICU. Model (4) aggregates hospital characteris-
tics, namely: amount of patients treated with an 
AMI diagnosis, number of beds, total number of 
patients treated, average length of stay of patients 
treated. Model (5) controls for the main proce-
dure performed during hospitalization. Finally, 
model (6) includes a hospital fixed effect.

Results

Table 2 presents some statistics to assess the dif-
ferences between admissions on the weekend 
and during the week. We can see that patients 
hospitalized on the weekend tend to be older 
(p = 0,0082) and have a longer length of stay (p 
< 0,001) than patients hospitalized during the 
week. In addition, patients hospitalized on week-
ends stay longer in the intensive care unit (p < 
0,001). Also, the mortality rate on weekends is 
higher than during the week (p < 0,001).

Table 3 shows the odds ratios, estimated 
through logistic regression, of the factors associ-
ated with in-hospital death in patients admitted 
on an emergency basis with an AMI episode be-
tween 2008 and 2018. In model (1), only the vari-
able that indicates whether the patient was hos-
pitalized on the weekend (Weekend) is included 
in the estimation. In model (2), the year of fixed 
effect is also included – which can vary according 
to the size of the population in the municipality 
where the patient lives – and the State of fixed 
effect. In model (3), a vector of patient charac-
teristics is added. In model (4), a vector of hos-
pital characteristics is included. In model (5), the 

Table 1. Description of variables.
Variables Description

Death Binary variable equal to 1 when the patient died after the procedure
Weekend Binary variable equal to 1 if the patient was admitted to the hospital during the weekend
Women Binary variable equal 1 when the patient is female
Charlson Index Categorical variable ranging from 0 to 6 according to the severity of the patient’s 

comorbidity
Age Categorical variable with five categories, indicating patient age in years
Lenght of stay (days) Categorical variable with five categories, indicating the length of stay of patients in days
Days in the ICU Categorical variable with four categories, indicating the length of stay of patients in the 

ICU in days
Volume Categorical variable with five categories, indicating the number of consultations 

performed, under the diagnosis of AMI, in the hospital where the patient was seen
Hospital bed Categorical variable with five categories, indicating the number of beds available in the 

hospital where the patient was treated
Patients treated Categorical variable with five categories, indicating the number of visits at the hospital 

where the patient was treated
Average lenght of 
stay

Categorical variable with five categories, indicating the average length of stay of 
admissions in the hospital where the patient was treated

Year fixed effect Binary variables that indicate the year the procedure was performed
State fixed effect Binary variables that indicate the State where the hospital is located
Procedure 
performed

Binary variables that indicate procedures performed by the patient when hospitalized 
with AMI.

Hospital fixed effect Binary variables that indicate the hospital where the patient was admitted
Source: Authors.
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procedure performed by the patient is controlled. 
Finally, model (6) includes a hospital fixed effect.

The results presented in Table 3 are consistent 
with the existence of the weekend effect; it can be 
observed in all estimated models that the chance 
of death is significantly higher when hospitaliza-
tion occurs on weekends. This result is robust to 
the inclusion of a series of controls, including 
hospital fixed effect.

In the unadjusted model (Model 1), the odds 
ratio of 1.2060 indicates that the chance of death 
is 20.60% greater when the individual is hospital-
ized on the weekend. This result remains practi-
cally unchanged with the inclusion of the fixed 
effect of year and of State (Model 2), indicating 
that these variables are not related to hospital-
ization on weekends. The results of the year and 
State fixed effect (not shown in the table) indi-
cate that there is no difference in mortality over 
time or between States. The inclusion of patient 
characteristics (Model 3) considerably increases 
the association between the time of admission 
and in-hospital death since the chance of death 
is 32.29% higher when the patient is admitted 
during the weekend. The inclusion of the charac-
teristics of the hospital, the procedure performed, 
and the hospital fixed effect somewhat mitigates 
the relationship, but even so the chance of death 

is significantly higher (14.10%) at the weekend.
Other factors have also been shown to be as-

sociated with in-hospital death. In the complete 
model (Model 6), for example, women have a 
20.74% higher chance of death than men. Re-
garding age, the chance of death increases sys-
tematically as age increases, regardless of the 
model. The same occurs with days in the ICU, in 
which the chance of death is 7.83 times greater 
in patients who are hospitalized for 4 to 162 days 
in the ICU compared to patients who were not 
hospitalized for even one day.

Discussion

In this article, we examined the relationship be-
tween the day of admission of patients and the 
health outcomes they achieve. Specifically, we 
sought to analyze whether the chance of death is 
greater when the patient is hospitalized during 
the weekend – weekend effect. Therefore, we 
used data from 2008 to 2018 of urgently admit-
ted patients with an episode of Acute Myocardial 
Infarction.

The observed results point to the existence of 
the weekend effect in Brazil. The chance of death 
is significantly greater when the patient is hospi-

Table 2. Differences between patients hospitalized on weekends and during the week (2008-2018)

Variable Weekend
(n = 165,239)

During the week
(n = 513,636) P-value

Patient characteristics
Age, years, mean (SD) 63.04 (13.46) 62.94 (13.17) 0.0082
Woman, n (%) 61.611 (37.29) 189.271 (36.85) 0.0014
Length of stay (days), mean (SD) 7.55 (8.13) 7.42 (8.12) <0.001

   Charlson Index, n (%)
0 159.581 (96.58) 497.445 (96.85) <0.001
1 4.970 (3.01) 14.388 (2.80) <0.001
2 657 (0.40) 1.722 (0.34) <0.001
3 6 (0.00) 10 (0.00) 0.2200
6 25 (0.02) 71 (0.01) 0.6976

Days in the ICU, mean (SD) 1.83 (3.85) 1.77 (3.72) <0.001
Hospital characteristics

Volume, mean (SD) 283 (326) 295 (327) <0.001
Patients treated, mean (SD) 9.648 (8.202) 9,694 (8,424) 0.0522
Average length of stay, mean (SD) 5.89 (2.24) 5.89 (2.27) 0.5599
Hospital beds, mean (SD) 253 (209) 261 (221) <0.001
In-hospital mortality, number (%) 28.674 (17.35) 76.166 (14.83) <0.001

 For continuous variables, the P-value refers to the difference in means test performed by the Stata ttest command. For discrete 
variables, the P-value refers to the test of proportions performed by the Stata prtest command.

Source: Authors.
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talized over the weekend and this result remains 
significant even after the inclusion of a series of 
controls. For the model adjusted with the in-
clusion of all controls (model 6), the chance of 
death observed for individuals hospitalized on 
the weekend is 14% higher – a similar magnitude 
was observed by Lin et al.16 in a study for Chi-
na and by the meta-analyses of Pauls et al.31 and 
Chen et al.15

These results corroborate the findings of 
numerous other studies8-11,14,16,24,32-41. However, 
some studies do not show a significant relation-
ship between the time of hospitalization and the 
health outcomes of patients17-22. Among them, it 
is worth mentioning the work of Walker et al.22, 

in which the authors point out that taking the re-
sults of clinical examinations into consideration 
can cause the relationship to be significantly re-
duced, or even disappear. 

After observing the existence of the Weekend 
Effect for Brazil, ideally the next step would be to 
seek to understand the mechanisms behind this 
relationship, however, given our knowledge, the 
available databases still do not make it possible 
to carry out this investigation for Brazil. The first 
is related to provision of care on weekends. The 
level of professionals and availability of interven-
tions may be lower on these days7,8,16. Many diag-
nostic and therapy services may not be available 
on weekends. Another factor related to the pro-

Table 3. Odds ratio – Weekend Effect (2008-2018) 

Variables
(1) (2) (3) (4) (5) (6)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Weekend 1.2060*** 1.2066*** 1.3229*** 1.2681*** 1.1684*** 1.1410***

(1.1762 - 
1.2365)

(1.1773 - 
1.2367)

(1.2746 - 
1.3731)

(1.2321 - 
1.3052)

(1.1408 - 
1.1966)

(1.1148 - 
1.1678)

Woman 1.2486*** 1.2376*** 1.1973*** 1.2074***
(1.2242 - 
1.2735)

(1.2143 - 
1.2614)

(1.1751 - 
1.2199)

(1.1848 - 
1.2304)

Charlson Index
 1 1.4138 1.5819*** 1.5185*** 1.8045***

(0.7550 - 
2.6473)

(1.1219 - 
2.2306)

(1.1071 - 
2.0827)

(1.5100 - 
2.1565)

2 2.9752*** 2.6654*** 2.5268*** 3.0066***
(2.4359 - 
3.6338)

(2.1533 - 
3.2994)

(2.0403 - 
3.1294)

(2.5272 - 
3.5771)

3 14.8034*** 13.9708*** 11.0017*** 10.9436***
(4.5531 - 
48.1302)

(4.1558 - 
46.9666)

(3.4228 - 
35.3626)

(3.3650 - 
35.5902)

6 2.0289** 1.6530 1.4138 1.6066
(1.0452 - 
3.9386)

(0.8464 - 
3.2286)

(0.7294 - 
2.7403)

(0.8176 - 
3.1572)

Age
53 to 60 1.4551*** 1.4973*** 1.5612*** 1.5833***

(1.4058 - 
1.5061)

(1.4501 - 
1.5461)

(1.5147 - 
1.6092)

(1.5356 - 
1.6325)

61 to 66 2.1033*** 2.1781*** 2.2585*** 2.3093***
(2.0285 - 
2.1808)

(2.1062 - 
2.2525)

(2.1864 - 
2.3331)

(2.2344 - 
2.3867)

67 to 75 3.2422*** 3.3650*** 3.4302*** 3.5604***
(3.1256 - 
3.3632)

(3.2550 - 
3.4787)

(3.3205 - 
3.5434)

(3.4475 - 
3.6771)

76 to 117 5.8730*** 6.0394*** 5.8932*** 6.2274***
(5.6533 - 
6.1011)

(5.8272 - 
6.2595)

(5.6817 - 
6.1125)

(6.0046 - 
6.4585)

it continues
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vision of care is the medical staff, which tends to 
be less experienced on weekends. These staff may 
not have experience in performing invasive pro-
cedures, which are normally needed in patients 
with AMI16. The second hypothesis refers to 
the severity of the disease. Patients admitted on 
weekends can arrive at hospitals in worse health 
conditions, with more severe AMI, which would 
make treatment difficult and increase the risk of 
death16.

There is some evidence in the literature that 
sought to elucidate this channel7,14,26,42-45. Becker7, 

analyzing data from the USA, sought to under-
stand the mechanisms by which hospitaliza-
tion on weekends affects the odds of death and 
showed that patients admitted on weekends were 
less likely to receive immediate intensive cardi-
ac care. In a study for England, Jayawardana et 
al.14 sought to test the provision of medical care 
hypothesis and examined whether admissions 
made outside normal hours for primary percuta-
neous coronary intervention would be associated 
with higher mortality and whether differences in 
door-to-Balloon (DTB) time would explain the 

Variables
(1) (2) (3) (4) (5) (6)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Length of stay (days)

4 0.1437*** 0.1365*** 0.1190*** 0.1079***
(0.1330 - 
0.1552)

(0.1282 - 
0.1453)

(0.1114 - 
0.1270)

(0.1007 - 
0.1156)

5 to 6 0.0995*** 0.0903*** 0.0763*** 0.0652***
(0.0899 - 
0.1102)

(0.0828 - 
0.0984)

(0.0700 - 
0.0831)

(0.0595 - 
0.0715)

7 to 10 0.0865*** 0.0740*** 0.0586*** 0.0479***
(0.0766 - 
0.0977)

(0.0668 - 
0.0820)

(0.0530 - 
0.0647)

(0.0431 - 
0.0531)

11 to 336 0.1174*** 0.0952*** 0.0710*** 0.0560***
(0.1024 - 
0.1347)

(0.0852 - 
0.1063)

(0.0636 - 
0.0794)

(0.0502 - 
0.0624)

Days in the ICU
1 1.4419*** 1.8345*** 2.3681*** 3.1766***

(1.1098 - 
1.8732)

(1.5749 - 
2.1369)

(2.0969 - 
2.6744)

(2.8025 - 
3.6006)

2 to 3 1.1154* 1.2905*** 1.4000*** 1.8433***
(0.9829 - 
1.2658)

(1.1643 - 
1.4305)

(1.2807 - 
1.5304)

(1.6649 - 
2.0407)

4 to 162 4.5571*** 5.2502*** 5.5824*** 7.8305***
(4.0335 - 
5.1488)

(4.7406 - 
5.8146)

(5.0569 - 
6.1626)

(6.9576 - 
8.8129)

Volume
62 to 131 0.7040*** 0.7901*** 0.8210***

(0.6460 - 
0.7671)

(0.7310 - 
0.8539)

(0.7734 - 
0.8716)

132 to 227 0.4910*** 0.6283*** 0.6989***
(0.4358 - 
0.5531)

(0.5619 - 
0.7026)

(0.6401 - 
0.7632)

228 to 444 0.3110*** 0.4753*** 0.6161***
(0.2692 - 
0.3594)

(0.4165 - 
0.5425)

(0.5513 - 
0.6886)

445 to 1977 0.2237*** 0.3914*** 0.5449***

Table 3. Odds ratio – Weekend Effect (2008-2018) 

it continues
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Variables
(1) (2) (3) (4) (5) (6)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
(0.1801 - 
0.2778)

(0.3243 - 
0.4724)

(0.4637 - 
0.6404)

Hospital bed
106 to 174 0.8342*** 0.8940* 0.9591

(0.7372 - 
0.9440)

(0.7988 - 
1.0005)

(0.8756 - 
1.0505)

175 to 244 0.6693*** 0.7959*** 0.9472
(0.5585 - 
0.8022)

(0.6837 - 
0.9266)

(0.8283 - 
1.0832)

245 to 344 0.5829*** 0.7468*** 0.9590
(0.4721 - 
0.7198)

(0.6246 - 
0.8929)

(0.8162 - 
1.1270)

345 to 1980 0.4360*** 0.6521*** 0.9899
(0.3374 - 
0.5634)

(0.5255 - 
0.8093)

(0.8067 - 
1.2147)

Patients treated
3496 to 6410 1.5857*** 1.4363*** 1.0008

(1.4167 - 
1.7748)

(1.2993 - 
1.5877)

(0.9149 - 
1.0948)

6415 to 9283 1.9699*** 1.7076*** 1.0367
(1.6699 - 
2.3239)

(1.4879 - 
1.9598)

(0.9084 - 
1.1832)

9294 to 13494 2.4658*** 1.9606*** 1.0397
(2.0212 - 
3.0082)

(1.6631 - 
2.3114)

(0.8968 - 
1.2052)

13495 to 73438 3.6352*** 2.7090*** 1.0858
(2.7934 - 
4.7306)

(2.1991 - 
3.3372)

(0.9058 - 
1.3016)

Average length of stay
4.02 to 5.01 1.3353*** 1.3539*** 1.1144***

(1.1942 - 
1.4932)

(1.2270 - 
1.4939)

(1.0399 - 
1.1942)

5.01 to 6.03 1.8210*** 1.7409*** 1.2157***
(1.5907 - 
2.0847)

(1.5563 - 
1.9475)

(1.1022 - 
1.3409)

6.03 to 7.50 2.0875*** 2.0359*** 1.2980***
(1.8056 - 
2.4133)

(1.8011 - 
2.3012)

(1.1570 - 
1.4561)

7.50 to 23.25 2.4811*** 2.2756*** 1.4598***
(2.0562 - 
2.9938)

(1.9482 - 
2.6580)

(1.2654 - 
1.6841)

Observations 678.875 678.875 678.875 678.875 678.875 678.875
Year FE NO YES YES YES YES YES
State FE NO YES YES YES YES YES
Procedure performed NO NO NO NO YES YES
FE of hospital NO NO NO NO NO YES

Cluster-robust standard errors at the hospital level in parentheses. The dependent variable in the models is a dummy that indicates 
whether the patient died (=1) or not (=0) after being urgently admitted with a diagnosis of Acute Myocardial Infarction (AMI). 
Reference categories: Charlson index, 0 – no comorbidities; age, 0 to 52 years; length of stay, 0 to 3 days; days in the ICU, 0 days; 
volume, 10 to 61; hospital bed, 5 to 105; patients treated, 101 to 3495; average length of stay, 1.61 to 4.02 days. *** p < 0.01, ** p < 
0.05, * p < 0.1.

Source: Authors.

Table 3. Odds ratio – Weekend Effect (2008-2018) 
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association. The authors noted that the mean 
DTB time is higher outside regular hours and 
that this difference would partially explain the 
association between admissions outside regu-
lar hours and a higher risk of mortality. On the 
other hand, the evidence observed by Aldridge 
et al.42 and Fiorentino et al.26 showed no evidence 
that the provision of medical care was behind 
the weekend effect. Also, for England, Aldridge 
et al.42 analyzed the association between pecial-
ist staff on weekends and the risk of mortality in 
emergency admissions and found no relation-
ship. Fiorentino et al.26, in a study for Portugal, 
reported that there was a delay in invasive cardi-
ac procedures in admissions on the weekend, but 
they found no association between the delay and 
hospital mortality. 

Other studies sought to test the hypothesis 
of greater severity in cases admitted on week-
ends43-46. Anselmi et al.43 used the arrival of am-
bulances to hospitals as a measure of disease 
severity and observed that the association be-
tween admission outside regular hours and hos-
pital mortality becomes statistically insignificant 
when controlling for this measure of severity. 
Other studies also report similar results using 
other proxies to measure severity44-47.

From this perspective, considering that we 
restricted our analysis to urgently admitted pa-
tients, we controlled for the patient’s health sta-
tus (Charlson comorbidity index) and differences 
in the hospitals’ standard of care (hospital fixed 
effect); our results indicated the existence of a 
weekend effect, possibly due to the existence of an 
important variation in the quality of hospital care 
depending on the day the patient is hospitalized.

However, this work has limitations. It is pos-
sible that the existence of differences in terms 
of severity between those admitted during the 
week and on weekends persists even after this 
care. Unfortunately, we cannot directly test the 
care provision hypothesis. We use administrative 
data and not clinical data, which would give us 
much more detailed information regarding the 

patient’s health condition, for example, variables 
such as duration of pain during hospitalization 
and professional pre-hospital care could be im-
portant controls.  This lack of information is what 
prevents us from determining the causes of the 
higher mortality observed for patients admitted 
on the weekend. Another limitation related to 
the use of administrative data is the concern re-
garding data quality, as these were not designed 
for research purposes. Despite that, there is no 
reason to expect these errors to vary systemati-
cally between weekend and weekday admissions 
26. Finally, we only analyzed hospital death as an 
outcome. Other outcomes related to functional 
results could be more sensitive to the quality of 
care and may present different results. Despite 
the limitations, mainly related to the availabili-
ty of data, the inclusion of important controls 
for the characteristics of patients and hospitals, 
and among them mainly the hospital fixed effect, 
make this work important for the literature.

To the best of our knowledge, this is the first 
study that analyzes the relationship using hospital 
data from all over Brazil, thus, the results shown, 
which point to the existence of the weekend ef-
fect in the country, are important to foster the 
debate on the subject. However, our results are 
based only on data from procedures performed 
in hospitals via the Unified Health System (SUS), 
allowing their generalization to the entire public 
health system.

The SUS aims to grant full and equal access to 
health services. The results observed in the pres-
ent study are against the objectives of the SUS by 
showing that the service to the population differs 
according to the day of the week of admission. 
This finding may indicate the existence of dis-
parities in the quality and availability of health 
services throughout the week. Future studies 
must necessarily evaluate the causal mechanisms 
behind the effect found, thus providing valuable 
information that can support the formulation 
of policies that seek to consistently increase the 
quality of service delivery.
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