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Demand for Intensive Care beds and patient classification according to 
the priority criterion*

Objective: to assess the demand for Intensive Care Unit beds as 

well as the classification of the patients for admission, according 

to the priority system. Method: a retrospective and cross-

sectional study, developed from January 2014 to December 2018 

in two Intensive Care Units for adults of a university hospital. The 

sample consisted of the requests for vacancies according to the 

priority system (scale from 1 to 4, where 1 is the highest priority 

and 4 is no priority), registered in the institution’s electronic 

system. Results: a total of 8,483 vacancies were requested, of 

which 4,389 (51.7%) were from unit B. The highest percentage 

in unit A was of Priority 2 patients (32.6%); and Priority 1 was 

prevalent in unit B (45.4%). The median lead time between 

request and admission to unit A presented a lower value for 

priority 1 patients (2h57) and a higher value for priority 4 

patients (11h24); in unit B, priority 4 patients presented shorter 

time (5h54) and priority 3 had longer time (11h54). 40.5% 

of the requests made to unit A and 48.5% of those made to 

unit B were fulfilled, with 50.7% and 48.5% of these patients 

being discharged from the units, respectively. Conclusion: 

it is concluded that the demand for intensive care beds was 

greater than their availability. Most of the patients assisted 

were priorities 1 and 2, although a considerable percentage of 

those classified as priorities 3 and 4 is observed.

Descriptors: Triage; Nursing; Intensive Care Units; Health 

Management; Patients; Health Services Needs and Demand.
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Introduction

Over the years, a global trend has been identified 

in the increasing need for intensive care beds, resulting 

from population growth and aging and increased long-

term survival of patients with chronic diseases associated 

with episodes of acute diseases, as well as in the change 

in the perception of the profile of the patients who would 

benefit from admission to critical care services, producing 

a sustained and growing demand for these services(1-2). 

The expansion of the Intensive Care Units (ICU) 

due to the pressure to expand the number of beds is 

complex and relatively limited, influenced by a set of 

factors that involve a greater supply of resources, which 

are costly, and which exceed the bed dimension, for 

requiring considerable investment in human resources, 

specialized equipment and supplies(3). 

This mismatch between demand and supply of 

ICU beds imposes the need for resource screening and 

allocation. Frequently, high-risk decisions need to be 

made in a setting where there is significant documented 

variability on how these beds are managed. Limited patient 

information, uncertainty about possible outcomes, and 

extreme pressure for quick decision-making exacerbate 

this process for the professionals(4-6).

Worldwide, several classification and screening 

systems have been developed and tested with the 

purpose of supporting the criteria for admission to an 

ICU. However, there are no conclusive studies that show 

consensus on comprehensive and definitive courses of 

action for admission to the sector, which limits the strength 

of the recommendations. The screening processes are 

characterized by cultural and regional variability and are 

influenced by the institutional context. Consequently, in 

this scenario, the working time, clinical experience and 

judgment of the intensivist need to be considered as 

impact variables in the decision-making process(7). 

Admission to the ICU can be based on different 

models. In the prioritization model, the patients are 

categorized into priority levels based on their likelihood 

of benefiting from admission to this unit, which varies 

from major benefit to no benefit. In the diagnosis-based 

model, the analysis of specific conditions or diseases will 

determine the need for admission. On the other hand, the 

model based on objective parameters includes laboratory 

tests and vital signs, dysfunctions found in imaging and 

electrocardiogram tests, as well as clinical assessment to 

determine the need for admission(8).

In the practice, the availability and need for ICU 

beds changes dynamically, according to the impact of 

time variability, which affects the capacity of this unit 

in terms of its functioning. In this scenario, the work 

by the managers of these units, a space predominantly 

occupied by nurses, is carried out under an atmosphere of 

permanent challenge, given the need to plan the necessary 

resources and equip the unit so that assistance and care 

provision can occur safely and with high clinical quality. 

The adverse consequences of this exhaustion of the 

ICU ability to meet multiple demands can be mitigated 

through a better understanding of this process, which 

needs to be grounded on clear criteria that assist in patient 

admission decisions.

The literature review indicated few studies that 

recommend the prioritization system as a criterion for 

admission to intensive care units, as well as those that 

provide representative data on the demand for beds in 

these units. Given the worldwide phenomenon of growing 

demand for intensive care, this study aimed at assessing 

the demand for Intensive Care Unit beds, as well as the 

classification of the patients for admission, according to 

the priority system.

Method

Study design 

This is a retrospective and cross-sectional study.

Locus

It was developed in a large-size public teaching 

hospital, a reference in regional health care in the State of 

São Paulo, located in Ribeirão Preto, Brazil, with 900 beds. 

The institution has specialized units with high-complexity 

beds distributed in post-operative cardiac and neurological 

surgery ICU (10 beds), cardiology ICU (22 beds), clinical 

and general surgery ICU A (09 beds); and an ICU B for 

patients in urgent and emergency situations (16 beds). 

The study scope was to analyze the ICU in which 

the bed request prioritization system is implemented. In 

this way, two Intensive Care Units were selected, herein 

named ICU A and ICU B. ICU A, intended for assistance 

to adult patients, in various medical specialties, in clinical 

or surgical hospitalization, underwent an expansion in 

October 2018, rising from 09 to 13 beds. ICU B is devoted 

to the care of patients in urgent and emergency situations, 

particularly trauma victims.

Period

The data collected refer to the period from 

January 1st, 2014 to December 31st, 2018. 

Selection criteria

The study object consisted of the requests for 

inpatient vacancies in the intensive care units, for patients 

aged 18 years or over, regardless of gender, type of 
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treatment, diagnosis, or unit/specialty, registered in the 

institution’s electronic system. 

Study variables

The requests are made in the system by the specialty 

physician, by filling out a form with information regarding 

the patient’s data; previous diseases, through the 

International Classification of Diseases (ICD-10), reason for 

admission, objective parameters (mechanical ventilation, 

use of vasoactive drugs and altered state of consciousness), 

observations and care unit (ICU A or ICU B). 

Such information is analyzed and evaluated by 

an intensive care physician, who classifies the request 

according to Priority (P) criteria on a scale from one to four. 

This scale was adapted by the institution from the model 

of five Priorities of Ministerial Ordinance No. 895, dated 

March 31st, 2017(9). According to the unit’s criteria, the 

definition of each priority is as follows: Priority 1 – Patients 

who need life support interventions, with a high probability 

of recovery and without any therapeutic support limitation; 

Priority 2 – Patients who need intensive monitoring, 

due to the high risk of needing immediate intervention, 

and without any therapeutic support limitation; 

Priority 3 – Patients who need intensive monitoring, due 

to the high risk of needing immediate intervention, but 

with limited therapeutic intervention; Priority 4 – Patients 

with a terminal disease or dying, with no possibility of 

recovery. In general, these patients are not indicated for 

admission to the ICU (unless they are potential organ 

donors). However, their admission can be exceptionally 

justified, considering the peculiarities of the case and 

subjected to the intensive care physician’s discretion.

The analysis period should not exceed 48 hours 

and, if not analyzed, it was automatically canceled by 

the system, generating the need for a new request. All 

the information related to the vacancy request process 

is stored in the institution’s database, which was made 

available by the Information and Analysis Center. 

A high number of concomitant requests was verified, 

for ICU A and ICU B, for the same patient, but with 

different priority classification and, in these cases, it 

was decided to consider the one whose priority indicated 

greater probability of recovery. 

Data treatment and analysis

The data obtained by the Information and Analysis 

Center were entered by the main researcher into Excel 

spreadsheets where they were coded and categorized 

for statistical analysis. The data collected were entered 

into Microsoft Excel 365® version 2019 spreadsheets 

and analyzed according to descriptive statistics using 

the SPSS® (Statistical Package for the Social Sciences) 

program, version 24 for Windows. Descriptive simple 

frequency analyses were used for nominal or categorical 

variables and mean or median, depending on data 

distribution, for continuous variables. The data related 

to the bed occupancy rates during the study period were 

organized using a historical series. 

Ethical aspects

The study was submitted and approved by the 

Research Ethics Committees of the Ribeirão Preto Nursing 

School/USP and of the institution studied, under CAAE 

protocol 83189718.4.3001.5440, and was developed 

so as to ensure compliance with the precepts set forth 

in Resolution 466/2012 of the National Research Ethics 

Committee. 

Results

From a total of 10,028 vacancy requests for ICU A 

or ICU B in the period studied, 1,545 (15.4%) were 

incomplete, with regard to the criterion for indication; 

therefore, 8,483 (84.6%) requests were analyzed. There 

was predominance of male patients (54.3% in ICU A and 

62.3% in ICU B). The predominant age group was 60-

79 years old for ICU A (44%) and ICU B (40.1%), followed 

by 46-59 years old with 25% and 24.6%, respectively.

The mean annual bed occupancy rates during the 

period for ICU A were 86.2%, 91%, 89.8%, 91.2% and 

96.7%; and, for ICU B, 98.4%, 97.2%, 97.7%, 98.2% and 

96.7%. As for the number of requests for vacancies in the 

period under study, in ICU A they were 836, 889, 886, 857 

and 626 and, in ICU B, they were 1,041, 986, 745, 835 

and 782. There was a reduction in the number of requests 

over the years, more pronounced in 2018. In ICU A, this 

reduction was 27% compared to the previous year. 

The number and distribution of the requests 

according to the prioritization established by the intensivist 

are presented in Table 1.

Table 1 – Distribution of the bed requests by institution, 

according to the priority criterion. Ribeirão Preto, São 

Paulo, Brazil, 2014-2018

Priority
ICU† 1 ICU† 2 TOTAL

f* % f* % f* %

Priority 1 791 19.3 1,994 45.4 2,785 32.8

Priority 2 1,319 32.2 1,431 32.6 2,750 32.4

Priority 3 1,009 24.6 467 10.6 1,476 17.4

Priority 4 555 13.6 343 7.8 898 10.6

Not informed 420 10.3 154 3.5 574 6.8

*Frequency; †Intensive Care Unit
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In general, it was verified that ICU B presented a higher 

number of requests in priority 1 (45.4%), when compared 

to ICU A (19.3%). This difference can be explained by 

the characteristics of the unit, since ICU B concentrates 

urgency and emergency care, receiving patients who are, 

in their vast majority, young people and trauma victims. 

From this perspective, it enables greater benefit potential 

from intensive care. As for ICU A, the profile of the 

patients referred is related to those for the treatment of 

comorbidities, which explains the high number of requests 

classified as P3 and P4, which together accounted for 38.2%. 

The calculated waiting times (in hours) for an 

intensive care bed, from the request, are described in 

Table 2. 

Table 2 – Waiting time for a bed in ICU A and ICU B, according to the priority criterion. Ribeirão Preto, São Paulo, 

Brazil, 2014-2018

Intensive Care Unit A Intensive Care Unit B

Priority Median Minimum Maximum Priority Median Minimum Maximum

Priority 1 2h57 0 59h24 Priority 1 7h18 0 92h48

Priority 2 5h51 0 96h24 Priority 2 8h48 0 93h42

Priority 3 8h36 0 152h24 Priority 3 11h54 1h. 57h12

Priority 4 11h24 1h09 61h24 Priority 4 5h54 0 62h30

Not informed 6h30 1h30 20h06 Not informed 27h36 27h36 27h36

In ICU A, the lowest median value for the waiting 

time is related to the classification of priority 1 (2h57min) 

and the highest value is related to priority 4 (11h24min). 

For ICU B, the lowest median time value was 5h54min 

for priority 4 care, followed by 7h18min (priority 1) and 

by 8h48min (priority 2). 

In relation to the fulfillment status of the requests, it 

is verified that, both in ICU A and in ICU B, the percentage 

was less than 50%, as described in Table 3. 

Table 3 – Distribution of the bed requests in ICU A and ICU B, according to priority and situation of care. Ribeirão 

Preto, São Paulo, Brazil, 2014-2018

Intensive Care Unit A Intensive Care Unit B

Met Not met Total Met Not met Total

Priority f* % f* % f* % Priority f* % f* % f* %

Priority 1 603 76.2 188 23.8 791 100 Priority 1 1,545 77.5 449 22.5 1,994 100

Priority 2 717 54.4 602 45.6 1,319 100 Priority 2 514 35.9 917 64.1 1,431 100

Priority 3 295 29.2 714 70.8 1,009 100 Priority 3 50 10.7 417 89.3 467 100

Priority 4 38 6.8 517 93.2 555 100 Priority 4 21 6.1 322 93.9 343 100

Not informed 5 1.2 415 98.8 420 100 Not informed 1 0.6 153 99.4 154 100

Total 1,658 40.5 2,436 59.5 4,094 100 Total 2,131 48.6 2,258 51.4 4,389 100

*Frequency

It is verified that both units were able to partially 

meet the requests, with the greatest number being those 

categorized as having the highest clinical priority. They 

presented differentiation in the reception of priority 2, 

whose profile of patients should be those who are in an 

acute condition, but with a good clinical prognosis.

Given this situation, the outcome presented by 

the patients was verified, separated according to the 

classification established by the intensive care physician, 

and presented in Table 4.
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Table 4 – Distribution of the bed requests in ICU A and ICU B, according to priority and to hospitalization outcome. 

Ribeirão Preto, São Paulo, Brazil, 2014-2018

Intensive Care Unit A Intensive Care Unit B

DISCHARGE DEATH TOTAL DISCHARGE DEATH TOTAL

Priority f* % f* % f % Priority f* % f* % f* %

Priority 1 577 72.9 214 27.1 791 100 Priority 1 1,308 65.6 686 34.4 1,994 100

Priority 2 724 54.9 595 45.1 1,319 100 Priority 2 683 47.7 748 52.3 1,431 100

Priority 3 385 38.2 624 61.8 1,009 100 Priority 3 187 40.0 280 60.0 467 100

Priority 4 387 69.7 168 30.3 555 100 Priority 4 193 56.3 150 43.7 343 100

Not informed 168 40.0 252 60.0 420 100 Not informed 67 43.5 87 56.5 154 100

Total 2,241 54.7 1,853 45.3 4,094 100 Total 2,438 55.5 1,951 44.5 4,389 100

*Frequency

when compared to ICU A. In Table 5, it is possible to see 

these outcomes in relation to the situations of inpatient care.

The percentages of deaths among the patients 

prioritized as 1 and 2 occurred in greater numbers in ICU B 

Table 5 – Distribution of the bed requests in Intensive Care Units A and B, according to the situation of care and to 

the hospitalization outcome. Ribeirão Preto, São Paulo, Brazil, 2014-2018

Intensive Care Unit A Intensive Care Unit B

DISCHARGE DEATH TOTAL DISCHARGE DEATH TOTAL

Situation f* % f* % f* % Situation f* % f* % f* %

Met 840 50.7 818 49.3 1,658 100 Met 1,290 60.5 841 39.5 2,131 100

Not met 1,401 57.5 1,035 45.1 2,436 100 Not met 1,148 50.8 1,110 49.2 2,258 100

Total 2,241 54.7 1,853 45.3 4,094 100 Total 2,438 55.5 1,951 44.5 4,389 100

*Frequency

It is possible to identify that, among the requests 

for admission to the intensive care unit that were met, 

patient discharge occurred in higher percentages in ICU B, 

which presented better rates when compared to ICU A. 

However, it was verified that, in the required and not met 

hospitalizations, in both units, the patients evolved to 

discharge from the institution, with values above 50%.

In the group of patients evaluated during the research 

period, the reasons for hospitalization were similar in both 

units, with the most frequent ones being “lung or airway 

disease”, “neurological disease”, “cardiovascular disease” 

and “postoperative”. 

Discussion

This research sought to assess the panorama of 

requesting vacancies for the intensive care unit and the 

service capacity given the availability of beds. 

Considering the illness profile of the population today, 

access to hospitalization in intensive care beds is vital, 

since it has been shown that critically-ill patients need 

early interventions to improve their clinical outcomes. 

When the number of patients requiring intensive care 

is greater than the number of beds available, there is a 

limitation in terms of positive therapeutic opportunity. 

 In this study, non-admission to intensive care 

units due to unavailability of beds was common, as the 

requests were met in 48.5% in ICU A and in 48.6% in 

ICU B. The mean operational occupancy rate is higher 

than that recommended by the Ministry of Health, which 

proposes to maintain it between 80% and 85%(10). A 

review of the international literature that explored the 

operationalization and assessment of bed occupancy in 

intensive care pointed out a significant variation in the 

calculations and, although there is no definitive evidence, 

values around 70% to 75% in occupancy levels were 

identified(11). 

As for gender, there was predominance of male 

patients. This result reflects a higher rate of illness due 

to serious and chronic conditions in men, which can be 
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associated with the concept that taking care of their own 

health is not a practice valued by males, linked to cultural 

and social aspects(12). Health risk behaviors among men 

can be attributed to the lower use of health services, 

mainly those of a preventive nature, associated with the 

values around which they build their masculinity, factors 

that can determine the forms of illness and death(13). 

Thus, for being part of an emergency unit, ICU B receives 

an even higher percentage of male patients, particularly 

trauma victims. 

Over the period investigated, a drop was verified in 

the number of requests for admission to both study units, 

particularly in 2018. The implementation of palliative 

care services in the institution may have contributed to 

the reduction in the number of requests for ICU beds for 

those patients with a poor prognosis and an indication 

for exclusive palliative care. Another aspect refers to the 

expansion of beds in the Coronary Unit and Postoperative 

Intensive Care Unit, influencing these numbers of 

requests.

In this study, it was identified that in ICU A, less 

than 20% of the requests corresponded to priority 1, 

and the sum of this with those of priority 2 accounted for 

51.4% of the total. In the case of ICU B, this percentage 

was more significant, as it totaled 78%. Such a scenario 

may suggest the need for investments in more assertive 

guidance by the medical team of the inpatient units 

regarding the need for a critical unit for patient care. 

Furthermore, it should be considered that the admission 

of patients classified as priority 4 is not expected, as they 

do not have recovery and survival chances. 

In the context of a vacant bed, the admission of these 

patients who have a complication due to the underlying 

disease can directly impact on the admission of patients with 

a better prognosis, who could benefit from intensive care. 

However, there is a need to assess the exceptionality of 

situations experienced in the daily routine of the units, such 

as a patient in palliative care due to a disease without the 

possibility of curative treatment. Having the disease under 

control, when presenting a new acute disease, and having 

the possibility of recovery, would characterize prioritization 

for admission to intensive care. A number of researchers 

point out that some intensive palliative treatments can 

be better conducted in an ICU when the patients are in 

crisis, with the possibility of stabilizing an acute condition, 

justifying their hospitalization in this unit(14). 

The unavailability of beds in the ICU determines the 

permanence of critically-ill patients in wards, which may 

lead to complications arising from critical conditions and/

or new sequelae of their chronic diseases, as well as the 

risk of late recognition of the deterioration of their clinical 

condition. Critically-ill patients need early interventions 

to improve their clinical condition(15-16). 

Early admission to the ICU has been identified as 

a standard of successful intensive care practices, as it 

provides the opportunity for the patient to be admitted 

in a better clinical condition and, consequently, to have 

a better outcome. Conversely, delays in transfers to the 

ICU can lead to increased length of stay and mortality(17). 

In this study, we identified that in ICU A, the median 

waiting time to meet the request for a vacancy was 

2.95 hours for priority 1 and 7.3 hours for ICU B. The 

high number of hours for patients classified as Priority 1 

to be admitted to the ICU can compromise their evolution. 

A study developed in 2016(18) identified a 3% increase in 

the chances of in-hospital death, associated with each 

hour of waiting time for an ICU bed in the ward. Another 

research study that evaluated the impact of late ICU 

admission on mortality, given the immediate unavailability 

of a bed, found a 1.5% increase in mortality per hour of 

waiting for admission to the ICU(15). 

The limitation of hospitalization in intensive care 

invariably impacts on the permanence of critically-ill 

patients being cared for in wards, which do not always have 

specialized human and technological resources, in addition 

to modifying the patients’ susceptibility to adverse events(3). 

Providing critical care outside the scope of intensive care 

implies an increase in the workload and stress level on the 

part of workers, especially in the Nursing area. It must also 

be considered that critical treatments conducted within 

the scope of regular hospitalizations by the SUS cause 

high additional costs that end up being absorbed by the 

institution, burdening its financial resources(15).

A research study(19) with the purpose of analyzing the 

epidemiological and clinical characteristics of critically-ill 

patients who were denied admission to the ICU due to the 

unavailability of beds and estimating the direct costs of 

treatment during this period, identified prognostic scores, 

such as high values in Acute Physiology and Chronic 

Health Evaluation II (APACHE II), Sequential Organ 

Failure Assessment (SOFA) and Therapeutic Intervention 

Scoring System (TISS), showing a high degree of organ 

dysfunction with the need for interventions that included 

the use of mechanical ventilation and vasoactive drugs, 

associated with high costs and unfavorable prognosis. 

In relation to the patients coming from the emergency 

units and requiring rapid admission to the ICU, waiting for 

admission to this unit can result in longer hospitalization 

time and ventilatory support. For patients with acute 

respiratory failure, a waiting time for admission to the 

ICU of more than one hour was considered a predictor 

of mortality(20). 

A study(21) that aimed at evaluating the influence of 

the time interval between admissions to the emergency unit 

and the ICU on mortality concluded that the waiting time for 

admission to the ICU is associated with the death outcome. 
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Intensive Care Units are considered key components 

in the care of patients at imminent risk of death and with 

a chance of recovery. The earlier the interventions in 

critically-ill patients are initiated, the better results can 

be obtained. However, the delay in bed availability in 

intensive care can be considered an important predictor 

of the patient’s clinical outcome. 

The main limitation of this study was the use of a 

secondary data source, as gaps and inconsistencies were 

identified in the filling in of information in the application 

for vacancies in the electronic system, which resulted in 

the exclusion of 1,545 (15%) requests. 

The results of this study made it possible to identify 

problems related to the care of patients classified as 

priorities 1 and 2. Thus, patients affected by serious 

pathologies and with therapeutic possibility were partially 

contemplated for admission to the ICU.

Conclusion

It is concluded that the demand for intensive care 

beds is greater than their availability; in addition to 

that, most of the patients assisted are priorities 1 and 2, 

although there is a considerable percentage of patients 

treated in priorities 3 and 4.
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