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Abstract 

Healthcare professionals are exposed to different factors that may affect their ability for decision-making. 
The socioeconomic and health system impacts of scarcity and focus on workflow serve as a challenge to 
improve resource management and maintain focus. In this study, we analyze a dataset of patients who 
underwent percutaneous coronary intervention (PCI) and coronary artery bypass grafting (CABG) in 
Spain between 2010 to 2012, and 2016 to 2019, being either programmed or urgent interventions. We 
associated the results with a dataset from the Spanish Meteorological Agency to assess if the weather 
could affect the focus of physicians and the results of mortality after the intervention. We also considered 
if there was a relationship when intervention was made on vacation days or weekends. The results show 
that scarcity, studied as urgent interventions, and lack of focus, such as vacation days, increase mortality 
and costs of surgical interventions. Rainy days were found to be a factor that increases focus. Eventually, 
these results may allow proposing strategies that benefit physicians’ performance, resource management, 
and treatment options, besides the psychological impact on patients, or even avoiding medical errors. 
Moreover, the same analysis could be applied to other jobs to increase productivity in the economy. 
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1. Introduction 
Over the past decade, academic interest has 

increased in understanding how scarcity and 
cognitive focus influence decision-making and 
performance in medical care. These two concepts are 
central to cognitive processing, therefore, having an 
impact on healthcare delivery. 

Scarcity refers to a condition in which available 
resources are insufficient to meet existing demands in 

an optimal way [1]. These resources may include time, 
financial means, personnel, equipment, or 
institutional capacity. Research on scarcity has largely 
emerged from economics and public policy, 
particularly following the 2008 financial crisis and the 
COVID-19 pandemic in 2020, which exposed 
widespread limitations in healthcare and social 
systems [3]. When individuals or organizations 
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operate under scarcity, they must continuously 
manage urgent resource constraints, which reduces 
the cognitive resources available for decision-making 
and action [4]. Because human cognitive capacity is 
limited, persistent concerns about time, money, or 
workload can impair judgment and performance. 

Cognitive focus refers to the brain’s ability to 
direct attention toward a specific objective through 
information gathering, retention, and sustained 
mental effort over time [2]. Focus is essential for 
higher-order cognitive functions, including reasoning, 
planning, and complex decision-making [5,6]. Time 
pressure and competing demands typically weaken 
concentration and reduce performance across a wide 
range of tasks, from simple calculations to highly 
technical activities such as performing surgery. In 
healthcare settings, diminished focus increases the 
risk of errors and reduce the quality of clinical 
decisions. 

In medicine and health economics, previous 
research has examined how limited resources and 
restricted accessibility influence prioritization and 
clinical outcomes. Studies have shown that 
organizational focus -at the hospital, unit, and 
process-flow level- is associated with improved 
performance [7–9]. Better performance -in terms of 
quality and efficiency- has also been linked to focus 
and professional experience [8]. These findings 
suggest that both focus and scarcity may play an 
important role in medical performance. 

Based on a database of percutaneous coronary 
intervention (PCI) and coronary artery bypass 
grafting (CABG) procedures and a dataset from the 
Spanish Meteorological Agency, this study 
investigates the existence of correlation between 
mortality and costs on one hand, and focus and 
scarcity on the other; being focus associated with less 
mortality and cost, and scarcity with more mortality 
and costs.  

2. Patients and Methods 
The present study was designed as an 

observational, analytical, retrospective cohort study. 
This study was carried out with the database from the 
Public Health Ministry of Spain, containing all the 
hospital discharges from PCI and CABG procedures 
in Spain, between the years 2010 to 2012, and from 
2016 to 2019. A total number of 404.918 hospital 
discharges are registered.  

For each hospital discharge, three types of 
information relevant for our study are provided: 
socio-demographical, medical, and financial. 
Socio-demographical data includes age, gender, and 
Spanish region of origin. Medical data describes the 
type of intervention (PCI or CABG), its urgency, the 

date of the intervention, codified diseases the patient 
was diagnosed (CIE-9-MC for years 2010 to 2012, and 
CIE-10-ES afterwards), and whether the result of the 
hospital discharge was an exitus or not. We consider 
the main comorbidities associated with procedure 
selection and mortality risk in CABG and PCI 
interventions: diabetes mellitus, kidney diseases and 
cardiac insufficiency [10–13]. Finally, in terms of 
financial information, the associated cost of the 
procedure is provided.  

In order to analyze the impact of scarcity and 
focus on medical performance, we assigned these 
effects with three variables. To capture scarcity, we 
consider the dummy Urgent, that equals 1 if the 
intervention was not programmed. It is important to 
note that the Urgent variable may capture not only a 
scarcity effect, but also a deterioration in the patient’s 
condition that is not explained by the other available 
variables. To account for focus, we considerate two 
variables. The first one, named Vacations, equals 1 if 
the date of the intervention was Friday, Saturday, or a 
bank holiday in Spain or the Region where the 
intervention took place. The second variable, named 
RainyDay, equals 1 if the date of the intervention was 
a rainy day (> 2 l/m2) at the municipality where the 
intervention took place. The data was obtained from 
the Agencia Española de Meteorología (Spanish 
Meteorological Agency).  

Table 1 shows a description of the demographic, 
medical and financial data of the hospital discharges 
involved in the study, by procedure. We also include 
the variables related with scarcity and focus. 

 

Table 1. Description of the data 
 

PCI CABG 
Demographics     
 Age 66,0 67,3 
      
 Women 23,4% 20,5% 
Comorbidities     
 Diabetes 32,9% 39,1% 
 Kidney disease 8,8% 9,3% 
 Cardiac insufficiency 11,7% 12,0% 
Mortality rate 2,6% 5,1% 
Cost 8.397,3 23.116,4 
Scarcity     
 Urgent intervention 77,0% 38,2% 
Focus     
 Vacations 23,7% 15,1% 
 Rainy  15,9% 15,7% 
Number of discharges 357.860 47.058 

 
To test the aforementioned effects, we use 

multivariate models. We build two different models. 
The first model is a logistic regression whose target is 
the medical outcome of the procedure and equals 1 if 
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the outcome was an exitus. The second is a Gaussian 
regression whose target is the cost of the procedure. In 
both cases, we test one at a time whether the effect of 
scarcity variables or focus variables is significant, 
adjusted by demographic and medical information. 
That is, we test whether focus or scarcity alter the 
outcome or the cost of the procedure adjusting for 
patient variability. We build separate models for PCI 
and CABG. 

3. Results 
We report the estimated effects of the Focus and 

Scarcity variables in Table 2. Since the parameters of a 
logistic model cannot be directly interpreted in terms 
of the variables’ marginal impact, but rather through 
the logistic transformation, we compute the estimated 
effect on mortality based on the model’s predictions 
under scenarios in which the Focus and Scarcity 
variables are set to 1 and to 0, respectively. As it can 
be seen in Table 2, urgent procedures have higher 
mortality rates than scheduled procedures, both in 
CABG and PCI. Namely, mortality risk adjusted by 
comorbidities, sex, and gender, increases by 1,5 and 
1,7 percentage points, respectively. Regarding the 
variables related with focus, both have the expected 
sign.  

On the one hand, Vacations decreases focus, and 
therefore, increases mortality risk. The increase is 
significant for PCI but is not significant in the case of 
CABG. On the other hand, Rainy day increase focus, 
and as a result, decreases mortality rate in the two 
procedures. The effect is highly significant for CABG, 
but low significant for PCI. The impact on mortality of 
the focus effects is one order of magnitude lower than 
scarcity effects. This difference may partly arise 
because the Urgent variable captures both scarcity 
effects and unobserved deterioration in the patient’s 
condition. 

Table 3 shows the impact of scarcity and focus in 
terms of cost. As in the case of the impact on 
mortality, the effect of scarcity (urgent procedures) is 
highly significant in PCI and CABG and has the 
expected sign. The higher the scarcity, the higher the 
cost due to the lack of time to plan in advanced, and, 
potentially, the higher complexity to deal with the 
procedure in such context. Recall that the effect in cost 
is estimated adjusting by comorbidities and 
demographic data. Hence, it is already adjusted by the 
available information of patient’s complexity. Focus 
variables have all the expected effect. Higher focus 
(Rainy day) reduces costs, while lower focus 
(Vacations) increases costs, other things equal. As with 
the effect on mortality, focus effects on costs are one 
order of magnitude (or even two) lower than those of 
scarcity. 

To summarize, our estimates show that scarcity 
and focus have significant effects in surgery 
performance, both in terms of mortality and costs. 
Scarcity and lack of focus increases mortality and 
costs, while strong focus reduces both. 

 

Table 2. Impact of scarcity and focus in percentage points of 
mortality 
 

PCI CABG 
 

Effect P value Effect P value 
Scarcity 

    

 Urgent 1,50% <0,0001 1,70% <0,0001 
Focus 

    

 Vacations 0,11% 0,0367 0,21% 0,2614 
 Rainy day -0,08% 0,1367 -0,68% 0,0201 

Note: estimates for the Vacations effect are done including also the Urgent variable 
into the model, given that 84% of interventions in Vacations days are urgent, while 
for the non-vacations the percentage reduces to 67%. That is, we condition the 
effects to being in Vacations conditioned to being or not urgent, hence providing a 
robust estimate of the Vacation effect. 

 

Table 3. Impact of scarcity and focus in euros of cost 
 

PCI CABG  
Effect P value Effect P value 

Scarcity 
    

 Urgent 1.425,31 <0,0001 2.044,20 <0,0001 
Focus 

    

 Vacations 247,86 <0,0001 289,35 0,0321 
 Rainy day -73,84 0,0055 -29,65 0,4219 

Note: estimates for the Vacations effect are done including also the Urgent variable 
into the model, given that 84% of interventions in Vacations days are urgent, while 
for the non-vacations the percentage reduces to 67% 

 

4. Discussion 
In summary, scarcity, studied as urgent 

interventions, and lack of focus, as vacation days, 
increase mortality and costs of surgical interventions, 
while strong focus reduces both, although the overall 
positive effects of focus have less impact when 
compared with the negative effects of scarcity. 

The results of this study are in line with others 
found in the scientific literature [7-9]. In terms of 
scarcity, due to COVID-19 pandemic, in another study 
they made an experiment assessing medical decisions 
with different kind of patients. Such financial 
adjustments most likely have an impact on how 
healthcare is provided. Therefore, they found that 
when physicians are under more severe financial 
pressure, they offer fewer services. This is, as 
physician expenses increase, average patient benefits 
drop [14]. 

Therefore, policies that seek to have 
professionals in the lowest condition of scarcity are 
beneficial for our healthcare system. As an example, 
the shift from a traditional schedule with extended (24 
hours or more) to an intervention schedule that 



Int. J. Med. Sci. 2026, Vol. 23 

 
https://www.medsci.org 

2390 

eliminates extended work shifts and reduced the 
number of hours worked per week has been found to 
enhance physicians’ performance [15]. Finding ways 
to increase the focus of medical professionals also 
should turn into better outcomes as well. 

Scarcity and focus could have an impact on 
performance in two different ways. They can alter the 
medical outcome of the procedure, by affecting the 
mortality rate, or can alter its costs. It may be noticed 
that either if they increase mortality rate while 
keeping costs unaffected, or increase costs while 
keeping mortality unaffected, they would be reducing 
performance.  

As focus proxies we used festivity days as a 
factor that reduces focus and rainy days as a factor 
that increases focus in medical performance. The 
results of this paper are consistent with many studies 
that have found a reduction of physician’s 
performance when working overnight, on urgent 
interventions and on duty calls, where a situation of 
scarcity lead the professional to more medical errors 
[13,16,17]. As reported in literature, we have also 
found better performance during rainy days [18]. 
Economics research explains that rainy days are 
linked to less leisure time enjoyment, which increases 
wages and adds to the number of hours worked. They 
noticed that men move from leisure to work for an 
average of 30 minutes on rainy days [19]. 

We could not find other studies that describe a 
reduction in productivity on Fridays in medical field 
but there are other general studies concerning 
productivity variance across days of the week. Long 
was discussed about related consequences like illness, 
absence or error rates [20]. More recently, some data 
mining tools have been applied massively to business 
works, evaluating the productivity of their 
employees. These studies found that Fridays had a 
25% lower rate of production than other days of the 
week [21]. That could be explained by workers being 
more distracted by the incoming weekend.  

Conversely, stress, lack of sleep, loneliness, and 
inactivity all affect executive functions, hence the 
significance of social, emotional, and physical health 
for cognitive health is highlighted [5]. These results 
show once again the importance of the motivational 
and concentration environment in jobs as complex as 
medicine, especially in some specialties such as 
surgery [22]. Further research could be conducted to 
assess the impact of scarcity and focus on other 
medical procedures. 
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