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Abstract

Background: Only one third of European countries use intermediate care units

(IMCs). An IMC makes it possible to manage patients who do not require intensive

care but who need a higher level of nursing care that cannot be provided on the gen-

eral ward. In Belgium, there are no national criteria for ICU admission or discharge,

and no policies regarding IMC care or for differentiating ICU intensity levels.

Aim/s: The aim of our study was to analyse the profile of ICU patients in Belgium on

the basis of registered nursing activity in order to quantify the number of ICU days

potentially transferable to an IMC.

Study Design: The study was conducted on 310 ICU beds. Patients admitted to the

study were recruited during two different one-month periods in 2018 and were

included into a prospective database that evaluated nursing workload carried out in

15 hospitals in the French-speaking part of Belgium. The number of ICU days that

could be supported on an IMC was defined according to the Nursing Activities Score

(NAS) items.

Results: A total of 3279 ICU patients for a total of 13 942 ICU days were included.

4987 days (35.8%) were considered as “transferable” to an IMC. The proportion of

ICU days transferable to an IMC was highly variable among hospitals, ranging from

20.4% to 59.5% of all ICU days. On the day of ICU admission, 665/2142 (31.0%) of

the patients were already identified as transferable to an IMC; this percentage signifi-

cantly increased on day 2 (972/2066, 47.1%) and day 3 (650/1390, 46.7%).

Conclusions: In Belgian ICUs, 35.8% of ICU hospital days, as per recorded NAS, do

not necessitate intensive monitoring. These 35.8% of days of ICU hospitalization

could be supported on an IMC.

Relevance for Clinical Practice: In this study, a significant number of days spent in

the ICU could be supported on an IMC, this could alleviate the workload of nurses

and reduce the occupancy rate of intensive care units.
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1 | INTRODUCTION

Throughout the world, there is no consensus on the organization of

intensive care units (ICU) and intermediate care units (IMCs). In the lit-

erature, the two major models include one in which the organization

of ICU is broken down into intensive care intensity levels1 and

another that involves the use of IMCs.2,3 Only one third of European

countries use IMCs.4 An IMC makes it possible to manage patients

who do not require intensive care but who need a higher level of

nursing care that cannot be provided on the general ward. The IMC

concept has been suggested as a strategy to promote earlier ICU

discharge, facilitate patient reassignment, reduce costs, and prevent

unnecessary ICU readmissions.5,6 There is no international consensus

on the naming and operation of these IMC beds (High Dependency

Unit, Step Down Unit, Progressive Care Unit, Medium Care Unit). We

have chosen the name IMC, the most widely used in Europe since

2010.3

Belgium has one of the highest ratios of intensive care beds per

100 000 inhabitants in Europe with 17.4 intensive beds/100000

inhabitants7 but the occupancy rate of intensive care beds in Belgian

ICUs is relatively high, ranging from 75% to 90%.8,9 In addition,

Belgian ICUs have one of the highest nurse-to-patient (N/P) ratios in

Europe.7 In Belgium, the legal N/P in the ICU is 1/3. In Belgium, there

are no national criteria for ICU admission or discharge, and no policies

regarding IMC care or for differentiating ICU intensity levels.

Coronary units and stroke units could be appropriate for this type of

service but do not have well-defined admission criteria.10,11 In prac-

tice, the case-mix and nursing activities vary from one ICU to another7

and the nursing working time per patient is not homogeneous in

French-speaking Belgian ICUs, suggesting that not all ICUs have the

same population,8 or the same level of intensity, and, therefore, the

same needs for nursing staff.

On March 11, 2020, the World Health Organization declared

severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) a pan-

demic.12 This pandemic has had a significant impact on ICU caregivers

in Europe, leading to the closure of beds due to staff shortages.13 In

Belgium, this pandemic has increased the risk of burnout and the

intention to leave the ICU nursing profession.14,15 However, lack of

capacity within ICUs and unsuitable N/P ratios can lead to inadequate

care, worse outcomes for patients, and increased mortality.16 The cre-

ation of IMCs would make it possible to reduce ICU occupancy by

reducing the length of stay in the ICU17 and by making it possible to

avoid admission to the ICU for certain patients.18

Finally, the nursing staff in the ICU represents a significant cost for

the hospital.9,19 In a context of economic restrictions and a shortage of

health care personnel, it is wise in Belgium to take an interest in

methods that make it possible to reduce expenditure without nega-

tively influencing the care of patients.20 IMCs present a cost-per-day of

hospitalization that is lower than that of hospitalization in an ICU.17,21

Despite significant heterogeneity in the use of IMCs at the international

level, recommendations in terms of supervision of nursing staff are

lower than those of the ICU3 and the introduction of an IMC unit is

associated with more appropriate use of ICU resources.6,22

The aim of our study was to analyse the profile of ICU patients in

Belgium on the basis of registered nursing activity in order to quantify

the number of ICU days potentially transferable to an IMC.

2 | MATERIALS AND METHODS

2.1 | Study design, setting and patients

We analysed data from the database of a prospective observational

study evaluating nursing workload conducted in 16 hospitals in the

French-speaking part of Belgium. It was a secondary analysis of a pro-

spective observational study conducted in 2018. The objectives of

this study were, therefore, to evaluate the N/P ratio and to study

nursing activities in intensive care in French-speaking Belgium.8 The

study was conducted on 316 mixed ICU beds (surgical, medical, paedi-

atric). Patients admitted to the study were recruited during two

1-month periods: from 15 January–15 February 2018, and from

1 May–31 May 2018. One centre was excluded because it had only

encoded five patients. Paediatric patients and 118 incomplete nursing

activities score (NAS) records were excluded. There is little data avail-

able in Belgium on our intensive care patients. The pandemic has

increased the nursing shortage in the ICU, so we wanted to analyse

stays to see if we could reduce the number of days spent in the ICU.

2.2 | Nursing activities score (NAS)

The NAS is a workload scale specific to intensive care. The scale is

composed of 23 items corresponding to 23 nursing activities. The

NAS gives a percentage score (from 0% to 177%) corresponding to

the nursing time consumed per patient. A score of 100% means that a

patient has consumed 100% of a nurse's time. Eighteen items are

dichotomous and five are multiple-choice, depending on the intensity

of the activity. NAS represents 81% of nursing activity and is

What is known about the topic

• Only one third of European countries use IMCs.

• The IMC concept has been suggested as a strategy to

promote earlier ICU discharge, facilitate patient reassign-

ment, reduce costs, and prevent unnecessary ICU

readmissions.

What this paper adds

• According to nursing activity, 35.8% of days of ICU hos-

pitalization could be supported on an intermediate care

service.

• This percentage varies from one hospital to another rang-

ing from 20.4% of ICU days to 59.5% of ICU days.
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independent of disease severity.23 For this study, we used the NAS

and the guidelines translated and published in French in 2018.24,25

The NAS was encoded at the end of each break by the nurse who

took care of the patient. The NAS score per 24 h was obtained by tak-

ing the maximum of each item recorded per work shift.23

The nursing teams were trained for the NAS by the research team

between March 2017 and November 2017. The one-hour training

included a theoretical part and exercises. The training was the same in

all participating hospitals and a reference person for the study was

available by telephone 24 h per day and 7 days per week. The scale

and the tutorial were available to all nurses. The research team also

made explanatory videos available. In addition, a few reference nurses

per hospital underwent additional training to facilitate the implemen-

tation of the NAS and check the correct recording of data on a daily

basis.

2.3 | Intermediate care unit

There is no consensus on the use of an IMC, and it depends on local

needs and public health policies. We used the definition that an IMC

can manage patients who do not require intensive care but who need

a higher level of nursing care that cannot be provided on the general

hospital ward.26

We determined which ICU days could be supported on an IMC

setting based on the NAS items. For this, we analysed recommenda-

tions on IMCs6,26 as well as models of intensive care levels.1,19 Level

1 of intensive care described in these models is very close to the IMC

definition. We then selected a set of NAS items corresponding to care

that could be arranged in an IMC based on the criteria for an IMC and

level 1 criteria for differentiating intensive care levels.

We defined ICU days likely to be transferable to an IMC if

the encoded NAS included all of the following characteristics

(Figure 1):

• The patient does not require intensive monitoring (item 1B: “pre-
sent at bedside and continuous observation or active for 2 h or

more” and item 1C: “present at bedside and active for 4 hrs

or more)

• The patient does not have an artificial airway (item 10: “care of

artificial airway, orotracheal tube, or tracheostomy canula”)
• The patient is not receiving vasoactive medication (item 12: “vaso-

active medication”)
• The patient does not have invasive cardiac monitoring (item 14:

“left atrium monitoring”)
• The patient does not require continuous or intermittent dialysis

performed by the intensive care unit (item 16: “technical hemofil-

tration, dialysis techniques”)
• The patient has no intracranial pressure measurement. (item 18:

measurement of intracranial pressure)

With this selection of items, the maximum NAS score for patients

defined as to be transferable to an IMC is 144.7%, versus 177% with

the full NAS score.

2.4 | Other variables and data encoding

The following variables were collected at patient admission: age, sex,

origin of admission, length of stay in the ICU, destination after the

ICU. The number of nurses present at each shift was also encoded. All

data was encoded via Epimed Monitor® and part of this data was

directly extracted from the electronic patient file.

2.5 | Statistical analyses

Gaussian continuous variables were presented in mean ± standard

deviation (SD). Non-gaussian continuous variables were described in

F IGURE 1 Selection of intensive care unit (ICU) and intermediate
care unit (IMC) days based on nurse activity score (NAS) items.

TACK ET AL. 3
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medians with interquartile ranges (IQR), that is, percentile P25 – per-

centile P75. Unpaired Student's t-test was used for means compari-

sons. The Wilcoxon test was used for medians comparisons. Pearson's

χ2 test was performed on categorical data to assess the difference

between categories. The coefficient of variation expressed in percent-

age is the ratio of the standard deviation to the mean time 100 it is

considered that a coefficient of variation lower than 15% indicates

that the population is homogeneous and that a coefficient higher than

15% indicates that the values are relatively scattered.

All analyses were performed using SPSS for Windows version

14 (SPSS Inc, Chicago, IL) Data with a p-value <0.05 were considered

statistically significant.

2.6 | Ethical considerations

A unique, anonymous number was randomly assigned to each patient

and hospital setting included in the study. We obtained permission

from all nursing directorates for implementation and data extraction.

In addition, Epimed Monitor has signed confidentiality agreements

with all hospital departments. Finally, a central ethics committee was

consulted and we obtained authorization from local committees for

hospitals that requested it (P17/82_20/12; B325201734614). Due to

the observational nature of the study and the anonymization of the

data, written consent from patients or relatives was not required.

3 | RESULTS

3.1 | Selection of IMC days based on NAS items

Our database included 3279 ICU patients for a total of 13 942 ICU

days. Based on the NAS items, we separated, item by item, patients

requiring high-level intensive care from those requiring care that could

be provided in the IMC (Figure 1). Of these 13 942 ICU days,

5501 days were determined to be intensive days because the patients

required continuous or active monitoring for ≥2 h beyond or ≥4 h

(item “monitoring and titration” B or C). Among the remaining ICU

days, we then removed 3070 ICU days because the patients had artifi-

cial airways, 102 ICU days because the patients were on vasoactive

drugs, 125 days because the patients had left atrial monitoring,

11 days because the patients required hemofiltration, and 46 ICU

TABLE 1 Sociodemographic and hospital data.

Patients All n = 3279 ICU patients n = 746 IMC patients n = 2533 Test value p values

Age (years), mean ± SD 61.3 ± 20.5 62.3 ± 19.6 60.9 ± 20.7 t = 1.68 .046

Men, % 58.4 60.3 57.9 χ2 = 1.68 .430

BMI 26.6 ± 5.2 27.3 ± 5.9 26.5 ± 5 t = 1.56 .059

Length of stay (days), median [p24-p75] 2 [1–5] 3 [1–9] 2 [1–5] z = 6.40 <.0001

Origin (%)

Emergency Surgery 11.1 12.9 10.6 χ2 = 19.49 <.0001

Scheduled surgery 24.4 15.0 27.4

Medical 64.5 72.1 62.0

Destination (%)

Deceased 8.9 28.5 4.7 χ2 = 367.81 <.0001

Ward 84.3 62.3 89.1

Other hospital 3.6 5.9 3.4

Home 3.2 3.3 2.8

Description of hospitals

Number of hospitals, n 15

Number of ICUs, n 23

Number of beds, n 310

Number of beds, medical-surgical, n (%) 310 (100)

Number of beds, neuro surgery, n (%) 135 (43.5)

Number of beds, cardiac surgery, n (%) 157 (50.6)

Occupancy rate, mean ± SD 73.8 ± 18.0

Ratio ICU N/P, mean ± SD

Morning 2.5 ± 0.68

Afternoon 2.8 ± 0.9

Night 3.0 ± 0.9

Abbreviations: BMI, body mass index; ICU, intensive care unit; IMC, intermediate care unit; SD, standard deviation.

4 TACK ET AL.
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days because the patient had an intracranial pressure measurement.

There remained 4987 ICU days left that could potentially be sup-

ported on an IMC (IMC days) distributed among 2533 patients

(77.2%). A total of 746 patients (22.8%), never had one single ICU day

that could be supported on the IMC during their stay. Following our

analysis of the NAS items, 746 patients presented with an ICU stay

without any days that could be supported on an IMC (ICU patients)

and 2533 patients presented with at least one ICU day that was trans-

ferrable to the IMC (IMC patients) (Table 1).

3.2 | Differences between ICU and IMC patients

Main characteristics of the study population are reported in Table 1.

IMC patients were younger than ICU patients (t:1.68, p = .046) and

their length of stay was statistically shorter (z = 6.40, p < .0001). The

mortality rate was significantly higher among the ICU patients (28.5%

vs. 4.7%, p = .0001). The distribution of the origin of the patients was

different between the two groups; For the IMC-patient group, 10.6%

of the patients were emergency surgeries, 27.4% were scheduled sur-

geries, and 62% were medical-type surgeries; For the ICU-patient

group, 12.9% were emergency surgeries, 15% were scheduled surger-

ies, and 72.1% were medical-type surgeries.

During the study period, the occupancy rate of these beds was

73.8%. Concerning the 310 beds investigated, they all accommodated

medical-surgical patients, 135 (43.5%) of these beds were intended to

accommodate patients who had undergone a neurosurgery procedure

and 157 (50.6%) of these beds were intended to accommodate

patients who had undergone a heart surgery procedure.

The N/P ratio (Mean ± standard deviation) was 2.5 ± 0.68 for the

morning shift, 2.8 ± 0.9 for the afternoon shift, and 3.0 ± 0.9 for

the night shift.

3.3 | Proportion of IMC days for all ICU days per
hospital

Figure 2 shows the 13 942 ICU days, 4987 (35.8%) could be con-

verted to days in the IMC (IMC Days). However, the distribution of

the number of IMC days was highly variable from one hospital to

another with a coefficient of variability of 29.1%. The proportion of

ICU days transferable to IMC days ranged from 20.4% of ICU days to

59.5% of ICU days.

3.4 | Distribution of IMC days according to the day
of hospitalization in the ICU

Figure 3 shows the proportion of IMC days according to the day of

hospitalization during the first 2 weeks of hospitalization in the ICU.

On the day of admission to intensive care (D1), 31.0% (665/2142) of

the days were already identified as IMC days. The number of IMC

days was higher during the first days in the ICU with 47.1%

(972/2066) on D2, and 46.7% (650/1390) on D3.

F IGURE 2 Proportion of intermediate care unit (IMC) days among all intensive care unit (ICU) days by hospital.

TACK ET AL. 5
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3.5 | Nursing working time of ICU days and IMC
days per shift

During each shift, in Figure 4, the NAS score of the ICU days was

higher than that of the IMC days. The median NAS score of ICU days

for the morning shift was 67.2% compared with 53.7% (z = 36.47;

p < .001) for IMC patients/day. The median NAS score of the ICU

days for the afternoon shift was 61.9% compared with 49.3%

(z = 37.30; p < .001) for the IMC days. The median NAS score of the

ICU days for the night shift was 58.0% compared with 47.5%

(z = 37.65; p < .001) for the IMC days.

4 | DISCUSSION

In this study, we explored the number of ICU days that could poten-

tially be supported from an ICU setting on an IMC setting and we

found that 35.8% des ICU days could be supported on an IMC. To

achieve this, we used the NAS and we split the ICU days into two

groups (ICU days and IMC days) according to the NAS items encoded.

The NAS allowed us to have a good idea of the nursing care required

by the patient. Another study had already suggested that the NAS

could be a good criterion for discharge from the ICU and admission to

the IMC.26 We had 3279 patients included representing 13 942 ICU

days. Based on the NAS encoded for these days/ICU, 4987 ICU days

(35.8%) could be supported on the IMC. Indeed, these patients do not

require intensive monitoring, they do not have an artificial airway

(endo-tracheal tube or tracheostomy), they did not receive vasoactive

drugs, they did not require monitoring of the left auricle, they did not

require hemofiltration, and did not need intracranial pressure mea-

surement. This percentage (35.8%) is in line with an earlier study car-

ried out across seven European countries that showed that when

there were no strict criteria for admission to the ICU, 35% to 40% of

patients in the ICU could be treated at a lower level of care.27 How-

ever, the 35.8% of ICU days that can potentially be supported on the

IMC could be an underestimate given that the “care of artificial

airways” item of the NAS score does not make it possible to differen-

tiate between intubated patients and patients who simply have a non-

ventilated tracheotomy, a situation that can be managed in an IMC.28

Furthermore, based on the NAS items, we were unable to identify

patients on non-invasive ventilation or high flow nasal cannula.

According to the NAS guidelines,25 the monitoring of these devices is

included item 1B (present at bedside and continuous observation or

active for 2 h or more) or item 1C: “present at bedside and active for

4 h or more We have therefore retained these patients as ICU

patients”. These patients are also potentially transferable to an IMC.26

Moreover, in this study, we also did not check that the intensive mon-

itoring devices were absolutely necessary. It could, therefore, be that

the number of patients transferable to IMCs is greater than what we

have reported here.

The 746 patients who had no transferable days to the IMC during

their stay were significantly older and had a longer median length of

stay than patients with at least one transferable day to the IMC (IMC

patients). While these two groups were formed solely on the basis of

nursing activity, the two patient groups, IMC and ICU, had a large dif-

ference in mortality. The provenance of these patients was also

F IGURE 3 Distribution of intermediate care unit (IMC) days according to the day of hospitalization in the intensive care unit (ICU).

6 TACK ET AL.
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different. IMC patients had more scheduled surgeries (27% vs. 15%).

This could be explained by the fact that many postoperative recovery

rooms are closed at night, on weekends, and on public holidays, the

postoperative follow-up of patients presenting the least risk of deteri-

oration must, therefore, take place in the ICU. This could also explain

the large number of patients who can be supported on the IMC from

day 1. In addition, in Belgium, staffing standards for hospitalization

services are lower than WHO recommendations.7 Patients at risk,

who require closer monitoring, cannot therefore be optimally moni-

tored in the inpatient departments and these patients must be admit-

ted to the ICU. These patients do not require intensive care and could

be monitored in an IMC. This analysis is supported by a Spanish expe-

rience which demonstrated that 26% of patients could be admitted

directly to the IMC without going through the ICU.18

In Belgium, there are no national admission or discharge criteria

for intensive care. Each center defines its own criteria for admission

to and discharge from the ICU. But 30% were IMC on admission; so

this means either we admite patient who do not require ICU or some

ICU patients admitted for surveillance are lighter to manage. We

noticed that the proportion of ICU days that could be supported on

the IMC varied greatly from one hospital to another ranging from

20.4% of ICU days to 59.5% of ICU days with a coefficient of varia-

tion of 29.1%. The Belgian intensive care patient population is there-

fore heterogeneous.

We also found that IMC days consumed significantly less nursing

work time during the three daily shifts. However, intensive care

staffing standards in Belgium require “2 nurses per full section of

6 beds” regardless of the type of patients admitted to these beds. In

view of these results, and the significant variation in the number of

IMC days, it is necessary to revise the current standards and adapt

them to the case-mix of patients rather than simply to the number of

beds. This study also shows that the nursing work time consumed per

patient was significantly higher in ICU patients compared with

patients who could be supported on an IMC. Taking these patients

out of the ICU, therefore, means that patients who consume more

nursing time will be concentrated in the ICU. Other studies have made

the same observation: the creation of an IMC increases the overall

severity of the ICU population, with an increase in the “Therapeutic
Intervention Scoring System” (TISS) and the duration of ventilation.22

If an IMC is created, it will, therefore, be necessary to review the nurs-

ing staff standards in the ICU, which are already obsolete in Belgium.8

Our data were collected in ICUs where the nurse-to-patient ratio

is lower compared with other European countries.29 The establish-

ment of Intermediate Care Units (IMCs) would help reduce the num-

ber of ICU beds in Belgium, which is one of the highest per capita, and

thus improve the nurse-to-patient ratio, provided that the same nurs-

ing staff allocation is maintained.30 Belgium faces a significant short-

age of nurses in general care and nurses specializing in intensive care.

Transferring 35.8% of ICU days to an IMC would reduce ICU activity

and, therefore, the number of ICU beds needed. By reducing the num-

ber of ICU beds, it will also be possible to recover staff in order to

increase supervision and increase the quality of care in the ICU.15 In

F IGURE 4 Nursing working time of intensive care unit (ICU) days and intermediate care unit (IMC) days by shift according to the nurse
activities score (NAS).

TACK ET AL. 7
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addition, the nurse/patient (N/P) ratios recommended for an IMC

(N/P of 1:4 to 1:5) are lower than those of the ICU (N/P of 1:1 to

1:2).6 This would make it possible to be more efficient with the nurs-

ing staff in short supply.

Our study has certain limitations. This is an inventory of the Bel-

gian ICU population over two periods of 1 month in 2018, outside of

the pandemic period. It would be interesting to reassess the situation

at present however no political decisions that could directly influence

our ICU patient base have been made since 2018. Our results depend

on the Belgian context where there are no IMCs, ICU admission cri-

teria, or intensive care intensity levels and, therefore, cannot be gen-

eralized to other care policies. A second limitation is that we lack

biological data and severity scores on patients. IMC days were

selected solely on the basis of the NAS. Nevertheless, the majority of

recommendations on IMC or level of intensive care are based solely

on the clinical and support needs of patients.1,26 However, it would

be interesting to supplement our data from nursing activities with

data including trajectory of recovery, clinical judgement, bed occu-

pancy/discharge delay, severity of illness and perceived risk of deteri-

oration. Finally, our criteria for IMC patients are based on nursing

tasks; Clinical judgement and the risk of deterioration in ICU care

were not evaluated. Creating an IMC would require an in-depth study

of potential patients in order to avoid errors.27 A Spanish study dem-

onstrated that the mortality of patients admitted to the ICU via the

IMC was higher than the mortality of patients admitted directly to

the ICU.18 The criteria for admission to the IMC and the ICU therefore

require an in-depth analysis of clinical and medical criteria. In our

study, ICU days were assessed overall. The fluctuation between ICU

days' and days could be supported on an IMC could lead to organiza-

tional problems. In addition we did not investigate the impact of an

IMC on the rest of the current hospital organization. However, based

on reports in the literature, IMCs have had a positive impact on inpa-

tient wards and have reduced the number of inappropriate admissions

to wards when the ICU is overcrowded.6,22

This study, despite its limitations, provides interesting leads for

the organization of care within the hospital in a context of, on the one

hand, a shortage of human resources and, on the other hand, optimi-

sation of the quality and safety of care according to patient severity

levels. A multicentre, prospective study that would address the limita-

tions cited in this work and that would benefit from an adjudication

committee would be useful to confirm our recommendations.

4.1 | Recommendations

In order to determine the admission and discharge criteria for the

IMC, a more in-depth analysis of the profiles of patients who can be

supported on this type of service, including clinical and medical cri-

teria, is necessary.

With a view to the creation of IMCs in Belgium, it would also be

necessary to study the care supervision necessary for this type of

patient. The number of caregivers (nurse to patient ratio) needed as

well as their skills and training will need to be determined.

5 | CONCLUSIONS

In Belgian ICUs, based on recorded NAS, 35.8% of days of ICU hospi-

talization do not require intensive monitoring, have no artificial air-

way, receive no vasoactive drugs, have no invasive cardiac

monitoring, do not require continuous or intermittent dialysis per-

formed by the ICU, have no intracranial pressure measurement. These

35.8% of days of ICU hospitalization could be supported on an inter-

mediate care service. This percentage varies from one hospital to

another ranging from 20.4% of ICU days to 59.5% of ICU days.
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