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a b s t r a c t 

Introduction: The impact of the care for COVID-19 patients on nursing workload and planning nursing 

staff on the Intensive Care Unit has been huge. Nurses were confronted with a high workload and an 

increase in the number of patients per nurse they had to take care of. 

Objective: The primary aim of this study is to describe differences in the planning of nursing staff on 

the Intensive Care in the COVID period versus a recent non-COVID period. The secondary aim was to 

describe differences in nursing workload in COVID-19 patients, pneumonia patients and other patients 

on the Intensive Care. We finally wanted to assess the cause of possible differences in Nursing Activities 

Scores between the different groups. 

Methods: We analyzed data on nursing staff and nursing workload as measured by the Nursing Activities 

Score of 3,994 patients and 36,827 different shifts in 6 different hospitals in the Netherlands. We com- 

pared data from the COVID-19 period, March 1st 2020 till July 1st 2020, with data in a non-COVID period, 

March 1st 2019 till July 1st 2019. We analyzed the Nursing Activities Score per patient, the number of 

patients per nurse and the Nursing Activities Score per nurse in the different cohorts and time periods. 

Differences were tested by a Chi-square, non-parametric Wilcoxon or Student’s t -test dependent on the 

distribution of the data. 

Results: Our results showed both a significant higher number of patients per nurse (1.1 versus 1.0, 

p < 0.001) and a significant higher Nursing Activities Score per Intensive Care nurse (76.5 versus 50.0, 

p < 0.001) in the COVID-19 period compared to the non-COVID period. The Nursing Activities Score was 

significantly higher in COVID-19 patients compared to both the pneumonia patients (55.2 versus 50.0, 

p < 0.001) and the non-COVID patients (55.2 versus 42.6, p < 0.001), mainly due to more intense hygienic 

procedures, mobilization and positioning, support and care for relatives and respiratory care. 

Conclusion: With this study we showed the impact of COVID-19 patients on the planning of nursing care 

on the Intensive Care. The COVID-19 patients caused a high nursing workload, both in number of patients 

per nurse and in Nursing Activities Score per nurse. 

© 2021 Elsevier Ltd. All rights reserved. 
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hat is already known 

• The COVID-19 pandemic had an impact on the planning of

nursing staff on the Intensive Care Unit 

• The nursing workload of the COVID-19 patient as measured

with the Nursing Activities is high compared to other Intensive

Care patients. 
∗ Corresponding author. 
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hat this paper adds 

• The higher nursing workload of COVID-19 patients is mainly

due to more intense hygienic procedures, mobilization and po-

sitioning, support and care for relatives and respiratory care. 

• The higher nursing workload during the COVID-19 period was

expressed in both a higher number of patients per nurse and a

higher nursing workload per nurse. 

• The COVID-19 period showed that non-Intensive Care nurses

can support the Intensive Care nurses in daily care, but the op-
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portunities and restrictions of continuous deployment of these

nurses in the Intensive Care needs further research 

. Introduction 

It is generally recognized that the COVID-19 pandemic had a

uge impact on nursing workload and the planning of the nurs-

ng staff on the Intensive Care Unit (ICU). Also in the Nether-

ands the COVID-pandemic hit hard. The ICU’s were confronted

ith an increase in patients admitted, in an already existing sit-

ation of shortage of ICU nurses. The ICU bed capacity expanded

rom around 1100 beds in the normal situation to up to 1700

eds in April 2020 with the associated need for nursing staff

 Dutch COVID-19, 2020 ). In the Netherlands the nursing workload

n the ICU was also considered high by ICU nurses as indicated in

 survey among 700 ICU nurses by the Dutch professional Asso-

iation for ICU nurses ( VandVN ). Firstly, because they were con-

ronted with an increase in numbers of patients per nurse. The

igh number of unplanned ICU admissions due to the COVID-

andemic caused an extreme pressure on the bed capacity on the

CU and therefore on the nursing staff ( Dutch COVID-19, 2020 ). The

CU management was forced to alter normal nursing staff planning,

nd to bypass the Dutch Guidelines for Intensive Care which states

hat an ICU nurse in the Netherlands takes care for one or two pa-

ients per shift ( NVIC 2017 ). During the peak of the COVID-19 crisis

CU nurses frequently had to take care for more than two patients

er nurse. A study from Arabi et al. described different methods to

xpand the ICU staffing pool during the COVID-pandemic, e.g. opti-

izing ICU-nursing capacity by increasing the number of patients

er nurse and the use of non-ICU staff to reinforce the ICU staff

 Arabi et al., 2021 ). Also in the Netherlands the ICU nurses were

upported by non-ICU nurses for basic care, but the ICU nurses

ere still responsible for the wellbeing of a higher number of pa-

ients during their shift. This is relevant as earlier research showed

hat the number of patients per nurse on an ICU is related to the

atient outcome ( West et al., 2014 ; Neuraz et al., 2015 ). 

Secondly, in addition to an increased number of patients, the

CU nurses were also confronted with a new patient category with

 complex care demand. The nursing workload of patients with

OVID-19 pneumonia was perceived high compared to the average

atient admitted to the ICU. Recent research showed that in Italy

nd Belgium the nursing workload as expressed with the Nurs-

ng Activities Score was higher in patients with COVID-19 com-

ared to other ICU patients ( Lucchini et al., 2020 ; Bruyneel et al.,

021 ). Moreover, due to the pressure on ICU beds there was no

apacity left for planned surgical patients with a need for post-

perative care on the ICU ( Dutch COVID-19, 2020 ). This resulted

n a decrease of planned admissions of less complex postoperative

CU patients; the available beds were mainly used for emergency

edicine and surgery admissions. The combination of the poten-

ially high nursing workload of both the COVID-19 patients and the

ther ICU patients could result in a higher workload per patient,

nd consequently a higher workload per nurse. Especially because

he nurses had to take care of more than the normal number of

atients. Recent research of Margadant et al. (2020) stated the im-

ortance of the nursing workload per ICU nurse; a higher Nurs-

ng Activities Score per nurse ratio was associated with a higher

n-hospital mortality ( Margadant et al., 2020 ). Therefore, it is im-

ortant to look both at the number of patients per nurse and the

ursing workload per nurse. 

The primary aim of this study was to describe differences in

he planning of nursing staff, expressed as the patient per nurse

atio on the ICU, and the impact of those differences on nursing

orkload in the COVID-period versus a recent non-COVID-period.

he secondary aim of this study was to describe differences in

CU nursing workload according to the Nursing Activities Score of
OVID-19 ICU patients and other ICU patients. We compared the

orkload of COVID-19 ICU patients with the workload of pneumo-

ia patients from a recent non-COVID period. We also compared

he workload of non-COVID patients during the COVID-period ver-

us non-pneumonia patients in a recent non-COVID period. Lastly,

e compared the workload of COVID-19 ICU patients with other

CU patients during the COVID-period. We finally wanted to as-

ess the cause of possible differences in Nursing Activities Score

etween the different groups. 

. Methods 

.1. Setting 

We used data from the Dutch National Intensive Care Evalua-

ion quality registry. Since 2016 all 80 Dutch ICUs participate in

his registry ( Van De Klundert et al., 2015 ). The Dutch National In-

ensive Care Evaluation quality registry contains a minimal dataset

ith demographic, physiological and diagnostic patient data, and

n-hospital mortality of all admitted ICU patients in all Dutch hos-

itals. One of the optional modules in the quality registry is the

ursing capacity module with data about nursing workload and

he number of fulltime-equivalent nurses per shift. This capacity

odule is available since 2017. Among the 80 Dutch ICU’s partici-

ating in the quality registry, eleven Dutch ICU’s of eleven distinct

ospitals participate in the nursing capacity module since the start

n 2017. From the eleven participating ICU’s in the capacity mod-

le, we included the data of six ICU’s as we had to exclude five

CU’s due to missing Nursing Activities Score; the nurses in those

ve ICU’s were not able to collect the Nursing Activities Score dur-

ng the COVID-19 period due to the high workload. 

.2. Participants and period definition 

All patients with a date of admission between March 2020 and

uly 1st 2020 to the six ICU’s participating in the nursing capacity

odule were included for the COVID-19 period. All patients with

 date of admission between March 1st 2019 and July 1st 2019 on

hose ICU’s were included for the non-COVID period. 

.3. Variables 

We defined four ICU patient cohorts: ( Dutch COVID-19, 2020 )

atients admitted with a confirmed COVID-19 infection [positive

olymerase chain reaction (PCR) test and/or confirmed COVID-19

n CT-Thorax i.e. a COVID-19 Reporting and Data System score (CO-

ADS) of ≥4 in combination with the lack of an alternative diagno-

is ( Prokop et al., 2020 )] during the COVID-period, (2) patients ad-

itted with a pneumonia [aspiration, bacterial, fungal, parasitic of

iral pneumonia or pulmonary sepsis] during the non-COVID pe-

iod; (3) all non-COVID patients admitted to the ICU during the

OVID period; and (4) all non-pneumonia patients admitted to the

CU during the non-COVID period. 

We used the Nursing Activities Score to measure the nursing

orkload on the ICU ( Miranda et al., 2003 ). The Nursing Activities

core represents a total of 23 nursing activities in direct and in-

irect ICU patient care (e.g., hygiene procedures, mobilization and

ositioning, care of artificial airways, administration tasks) with

 score representing the average time consumption per activity

supplement Table 1 ). A total score of 100 points has been de-

ned equal to the time spent by one fulltime-equivalent nurse per

hift. Validation with time measurements has shown that Nurs-

ng Activities Score explains 59–81% of the actual nursing time

 Miranda et al., 2003 ; Margadant et al., 2021 ). The interrater relia-

ility of the Nursing Activities Score showed variable results from

ow to good values (Kappa 0.02 – 0.69). The results are low for the
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Table 1 

Baseline characteristics. 

Patient factors: COVID -patients versus pneumonia 

patients 

Significance Non-COVID patients versus 

non-pneumonia patients 

Significance 

Patient type COVID-19 -patients Pneumonia-patients p-value Non-COVID- 

patients 

Non-pneumonia 

-patients 

p-value 

Number of patients – N (%) 218 (13.8%) 147 (6.1%) 1367 (86.2%) 2262 (93.9%) 

ICU admission type: 

Medical patients – N (%) 217 (99.5) 147 (100) 1 447 (32.8 ) ∗ 828 (36.6) ∗ 0.019 

Elective surgical patients – N (%) 1 (0.5) 0 (0) 1 678 (49.6 ) ∗ 1188 (52.5) ∗ 0.100 

Urgent surgery patients – N (%) 0 (0) 0 (0) – 239 (17.5) ∗ 245 (10.8) ∗ < 0.001 

Comorbidities: 

Diabetes Mellitus – N (%) 53 (24.3) 28 (19.0) 0.263 251 (18.4) 411 (18.2) ∗ 0.890 

Renal insufficiency – N (%) 7 (3.2) 16 (10.9) 0.002 57 (4.2) 147 (6.5) ∗ 0.005 

Cardiovascular insufficiency – N (%) 6 (2.8) 7 (4.8) 0.404 76 (5.6) 97 (4.3) 0.098 

Respiratory insufficiency – N (%) 26 (11.9) 55 (37.4) < 0.001 145 (10.6) ∗ 277 (12.2) ∗ 0.151 

Apache-APS score – Median (IQR) 50 (42 - 64) ∗ 54 (44 – 68) 0.079 37 (27 - 51) 38 (27 - 55) ∗ 0.079 

Age – Median (IQR) 66 (58 - 74) 68 (59 - 76) 0.219 67 (58 - 73) 66 (56 – 73) 0.105 

BMI – Median (IQR) 27.7 (25.2 - 30.2) 25.7 (23.0 – 29.8) 0.001 26.0 (23.2 - 29.4) 26.2 (23.5 – 29.6) 0.262 

Mechanical ventilation in first 24 h-N (%) 181 (83.0) 82 (55.8) < 0.001 779 (57.0) 1373 (60.7) 0.026 

Mortality 

ICU-mortality - N (% 63 (28.9) ∗ 28 (19.0) 0.031 83 (6.1) 160 (7.1) ∗ 0.240 

In hospital mortality – N (%) 85 (39.0) ∗ 39 (26.5) 0.017 133 (9.7) 201 (8.9) ∗ 0.405 

Length of ICU stay in days – Median (IQR) 14.0 (8.0 – 27.0) 3.9 (1.5 – 6.8) < 0.001 0.9 (0.8 - 1.8) 0.9 (0.8 – 2.0) ∗ 0.457 

Nursing Activities Scores – Median (IQR) 55.2 (44.9 – 64.8) 50 (40.4 – 55.6) < 0.001 42.6 (38.5 – 46.9) 42.9 (29.5 – 51.0) 0.037 

∗ Statistically significant difference compared to baseline characteristics of other hospitals in the NICE database. 
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tems with categories of an estimated time by nurses (e.g. present

t bedsite and observation for two hours or more) ( Stuedahl et al.,

015 ). This subjective estimation can lead to differences in Nursing

ctivities Score -scores and subsequently to differences in the cal-

ulated need for nursing staff ( Ducci and Padilha, 2008 ; Carmona-

onge et al., 2013 ). Despite this consideration the Nursing Activi-

ies Score is widely used in different countries all over the world

s a tool for planning nursing staff in daily practice ( Padilha et al.,

008 ; Hoogendoorn et al., 2019 ). The use of Nursing Activities

core on the Intensive Care is described in e.g. Belgium, Italy, the

etherlands, Norway, Spain, Portugal, Poland, Egypt, Greece and

razil ( Padilha et al., 2015 ; Bruyneel et al., 2019 ; Lucchini et al.,

014 ; Morais de et al., 2016 ). 

The nursing workload data in the capacity module of the Dutch

ational Intensive Care Evaluation quality registry consists of all

ursing activities within the Nursing Activities Score with the data

efinitions according the updated guidelines published in 201,5 19 

nd the sum-score per patient. The Nursing Activities Score is col-

ected in the Electronic Health Record by the ICU nurse, at the end

f each shift. Nurses of the hospitals using the capacity module are

rained in the use of Nursing Activities Score and the data defini-

ions. 

The nursing staff data in the capacity module of the Dutch Na-

ional Intensive Care Evaluation quality registry consists of both

he number of certified ICU nurses and trainee-ICU nurses actual

resent per shift and the number of operational beds per shift. The

ctual nursing staff data are retrospectively collected by the ICU

anagement or secretary. This staff is also trained in the use of the

apacity module and the data definitions. Data quality is assessed

ith a feedback system in the software on missing and extreme or

bnormal data, both in the hospital Electronic Health System and

ithin the database of the Dutch National Intensive Care Evalua-

ion quality registry. 

.4. Statistical analysis 

Depending on the variable distribution we used mean and

tandard deviation (SD) to describe normally distributed continu-

us variables and median and interquartile range (IQR) for non-

ormally distributed variables. Categorical variables were described

y numbers and percentages. Differences between the cohorts
ere tested with a Chi-square test for categorical variables, a non-

arametric Wilcoxon for non-normally distributed continuous vari-

bles and Student’s t -test in case of normally distributed variables.

ifferences were considered statistically significant when they had

 p-value of < 0.05. All statistical analyses were performed using

 version 3.3.3. 

. Results 

.1. Baseline characteristics 

We included data of 36,754 shifts (day, evening, night) of 3994

CU patients: 218 patients with COVID-19 and 1367 non-COVID

CU patients in the COVID-19 period; 147 patients with pneumonia

nd 2262 non-pneumonia ICU patients in the non-COVID period.

able 1 shows the baseline characteristics of the four patient co-

orts. Comparing the COVID-19 patients with the pneumonia pa-

ients, the COVID-19 patients showed a significant lower number of

atients with chronic respiratory insufficiency (11.9% versus 37.4%,

 < 0.001), a higher Body Mass Index (Median Body Mass Index

7.7 versus 25.7, p = 0.001), higher number of patients requiring

echanical ventilation in the first 24 h on the ICU (83.0% versus

5.8%, p < 0.001), longer length of stay on the ICU (median LOS 14

ays versus 3.9 days, p < 0.001), a higher ICU mortality (28.9% ver-

us 19,0%, p = 0.048) and in-hospital mortality (39.0% versus 26.5%,

 = 0.017). The group of non-COVID patients during the COVID pe-

iod showed a significant higher number of urgent surgery patients

17.5% versus 10.8%, p < 0.001) compared to the non-pneumonia pa-

ients and a higher number of patients requiring mechanical ven-

ilation in the first 24 h on the ICU (57% versus 60.7%, p = 0.03). 

We also compared the baseline characteristics of the included

atients from the six hospitals in our study with the patients of

ll other hospitals in the database of the Dutch National Intensive

are Evaluation registry (supplement Table 2 ). We found a differ-

nce in the distribution of patients between the groups. We found

 significant lower number of medical patients (32.8% versus 51.8%,

 < 0.001), a higher number of elective surgery patients (49.6% ver-

us 35.0%, p < 0.001) and emergency surgical patients (17.5% versus

2.6%, p < 0.001) in our study group compared to the patients in all

ospitals. Also the Apache Acute Physiology Score (APS)-score and

oth the ICU and in-hospital mortality were higher in COVID-19
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Table 2 

Comparing NAS-interventions per patient category. 

COVID-19 vs pneumonia patients Non-COVID vs. non-pneumonia ICU patients 

COVID-19 

ICU-patients 

pneumonia 

patients 

Significance non-COVID 

ICU-patients 

non-pneumonia 

ICU-patients 

Significance 

Number of patients - N (%): 221 (13.9) 147 (6.1) 1364 (86.1) 2262 (93.9) N/A 

Number of shifts N (%) 7628 (44.0) 2442(12.6) 9694 (66.0) 16,990 (87.4) N/A 

NAS-intervention: N (%) N (%) p-value N (%) N (%) p-value 

1. Monitoring and titration 1.a. Hourly vital signs 1793 (23.5) 747 (30.6) < 0.001 4796 (49.5) 5031 (29.6) < 0 .001 

1b. Present at bedside or active ≥2 h 4455(58.4) 780 (31.9) < 0.001 4261 (44.0) 4855 (28.6) < 0 .001 

1c. Present at bedside and active ≥ 4 h 1331 (17.4) 355 (14.5) < 0.001 546 (5.6) 2041 (12) < 0 .001 

2. Laboratory, 5761 (75.5) 1493 (61.1) < 0.001 5614 (57.9) 8813 (51.9) < 0 .001 

3. Medication 5551 (72.8) 1638 (67.1) < 0.001 5776 (59.6) 9241 (54.4) < 0 .001 

4. Hygienic procedures 

4. a. Performing hygiene procedures 3729 (48.9) 1611 (66.0) < 0.001 7677 (79.2) 9468 (55.7) < 0 .001 

4. b. Performing hygiene procedures > 2 h/shift 2406 (31.5) 218 (8.9) < 0.001 1465 (15.1) 1758 (10.3) < 0 .001 

4. c. Performing hygiene procedures > 4 h/shift 1424 (18.7) 12 (0.5) < 0.001 197 (2.0) 239 (1.4) < 0 .001 

5. Care of drains 50 (0.7) 740 (30.3) < 0.001 3562 (36.7) 6264 (36.9) 0 .836 

6. Mobilization and positioning 6.a. Performing 

procedures once/shift 

3327(43.6) 533 (21.8) < 0.001 6097 (62.9) 3219 (18.9) < 0 .001 

6.b. Performing procedures > once/shift or with 

two nurses 

986 (12,9) 814 (33.3) < 0.001 1214 (12.5) 4494 (26.5) < 0 .001 

6.c. Performing mobilization procedures with three 

or more nurses 

1284 (16.8) 87 (3.6) < 0.001 173 (1.8) 253 (1.5) 0 .065 

7. Support and care of relatives and patient 7.a. 

Support and care of relatives or patient for about 

1 hour/shift 

4624 (60.6) 1138 (46.6) < 0.001 6566 (67.7) 6702 (39.4) < 0 .001 

7.b. Support and care of relatives or patient or 

about 3 h /shift 

810 (10.6) 104 (4.3) < 0.001 423 (4.4) 830 (4.9) 0 .053 

8. Administrative and managerial tasks 

8.a. Performing routine tasks 6065 (79.5) 1802 (73.8) < 0.001 7676 (79.2) 11,064 (65.1) < 0 .001 

8.b. Performing tasks for about 2 h/shift 1126 (14.8) 50 (2) < 0.001 1792 (18.5) 551 (3.2) < 0 .001 

8.c. Performing tasks for about 4 h /shift 301 (3.9) 4 (0.2) < 0.001 26 (0.3) 35 (0.2) 0 .349 

9. Respiratory support 7270 (95.3) 1758 (72) < 0.001 7617 (78.6) 9765 (57.5) < 0 .001 

10. Care of artificial airways 6593 (86.4) 1062 (43.5) < 0.001 4036 (41.6) 5192 (30.6) < 0 .001 

11. Treatment for improving lung function 4470(58.6) 913 (37.4) < 0.001 2242 (23.1) 3801 (22.4) 0 .149 

12. Vasoactive medication 2624 (34.4) 524 (21.5) < 0.001 2885 (29.8) 4350 (25.6) < 0 .001 

13. Intravenous replacement of large fluid loss 42 (0.6) 116 (4.8) < 0.001 327 (3.4) 1127 (6.6) < 0 .001 

14. Left atrium monitoring 0 (0) 0 (0) – 247 (2.6) 0 (0) < 0 .001 

15. Cardiopulmonary resuscitation after arrest 6 (0.1) 1 (0) 0.708 6 (0.1) 25 (0.1) 0 .057 

16. Hemofiltration and dialysis techniques 732 (9.6) 72 (2.9) < 0.001 463 (4.8) 874 (5.1) 0 .191 

17. Quantitative urine output measurements 7229 (94.8) 1764 (72.2) < 0.001 8414 (86.8) 11,049 (65.0) < 0 .001 

18. Measurements of intracranial pressure 0 (0) 0 (0) – 7 (0.1) 12 (0.1) 1 

19. Treatment of complicated metabolic 

acidosis/alkalosis 

0 (0) 0 (0) – 0 (0) 0 (0) –

20. Intravenous hyperalimentation 122 (1.6) 15 (0.6) 0.001 594 (6.1) 609 (3.6) < 0 .001 

21. Enteral feeding 6893 (90.4) 1346 (55.1) < 0.001 3186 (32.9) 5882 (34.6) 0 .002 

22. Specific interventions in the ICU 309 (4.1) 721 (29.5) < 0.001 484 (5.0) 4029 (23.7) < 0 .001 

23. Specific interventions outside the ICU 220 (2.9) 38 (1.6) < 0.001 859 (8.9) 431 (2.5) < 0 .001 
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atients in our study group compared to COVID-19 patients in all

ther hospitals in the registry. 

.2. Results workload per nurse 

We found a significant higher number of patients per nurse

n the COVID-period compared to the non-COVID period (Median

IQR) 1.1 (0.8 – 1.5) versus 1.0 (0.7 – 1.3), p < 0.001). Fig. 1 shows

he differences in number of patients per ICU nurse per month

f the COVID and the non-COVID periods. The number of patients

er ICU nurse was significant higher in the months April and May

n the COVID-period compared to the non-COVID-period, with an

ncrease of 30% in April 2020 compared to 2019 (Median (IQR)

.3 (0.9 – 1.8) versus 1.0 (0.6 – 1.2), p < 0.001) ( Table 3 ). In April

020 some ICU nurses took care for up to 5 patients per shift. This

s more than double the maximum of two patients per nurse as

tated by the Dutch Guidelines for Intensive Care. 

We further found a higher Nursing Activities Score per ICU

urse in the COVID-period compared to the non-COVID-period

Median (IQR) 69.8 (50.1 – 90) versus 46.6 (26.4 – 70.7), p < 0.001).

ig. 2 shows the differences in Nursing Activities Score per ICU

urse per month of the COVID and the non-COVID periods. The
ean Nursing Activities Score per ICU nurse was significant higher

n each month of the COVID-period compared to the non-COVID-

eriod with a peak of 98% increase in April 2020 compared to

019 (Median (IQR) 89.6 (63.8 – 117.2) versus 45.2 (27.5 – 68.7),

 < 0.001) ( Table 3 ). 

.3. Results differences in nursing workload per patient category 

Fig. 3 shows the mean Nursing Activities Score per patient for

he COVID-19 patients compared with the pneumonia patients and

he non-COVID-19 patients compared to the non-pneumonia pa-

ients. We found a significant higher Nursing Activities Score in

OVID-19 patients compared to the pneumonia patients (Median

IQR) 55.2 (44.9 – 64.8) vs 50 (40.4 – 55.6), p < 0.001). The Nurs-

ng Activities Score of both groups of other ICU patients (non-

OVID-19 patients during the pandemic and non-pneumonia pa-

ients in a recent non-COVID-period) was not significantly different

Median (IQR): 42.6 (38.5 – 46.9) vs 42.9 (29.5 – 51.0), p 0.037).

e also compared the Nursing Activities Score per patient of the

OVID-19 patients to the other ICU patients in the COVID period.

e found a significant higher Nursing Activities Score in COVID-
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Fig. 1. Differences in numbers of patients per ICU-nurse; comparing months in 2019 to same months in 2020. 

Table 3 

Patients per nurse and NAS per nurse per month. 

Patients per nurse– Median (IQR) NAS per nurse - Median (IQR) 

2020 2019 p-value 2020 2019 p-value 

March 1.1 (0.9 – 1.4) 1.0 (0.6 – 1.3) < 0.001 70.1 (55.7 – 91.3) 45.6 (27.0 – 72.1) < 0 .001 

April 1.3 (0.9 – 1.8) 1.0 (0.6 – 1.2) < 0.001 89.6 (63.8 – 117.2) 45.2 (27.5 – 68.7) < 0 .001 

May 0.9 (0.7 – 1.2 1.0 (0.6 – 1.3) 0.291 64.9 (46.4 – 79.1) 45.9 (24.5 – 70.8) < 0 .001 

June 1.3 (0.9 – 1.3) 1.0 (0.6 – 1.2) 0.057 56.6 (37.7 – 74.3) 48.8 (26.7 – 71.5) 0 .002 

Fig. 2. Differences in NAS per ICU-nurse comparing months in 2019 to same months in 2020. 
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9 patients (Median (IQR) 55.2 (44.9 – 64.8) vs 42.6 (38.5 – 46.9),

 < 0.001). 

Comparing the type of nursing interventions of the COVID-19

atients with the pneumonia patients, we found a significant dif-

erence in all the nursing interventions except for one interven-

ion; care for the patients with a cardiopulmonary resuscitation af-

er arrest in the past 24 h ( Table 2 ). Remarkable differences were

isible in performing hygienic procedures, mobilization and posi-

ioning, support and care for relatives, respiratory care and specific

ntervention in and outside the ICU. In 18.7% of the COVID-19 pa-

ients the nurse needed > 4 h for hygienic procedures (item 4c)
here this was scored in 0.5% of the pneumonia patients admit-

ed during the non-COVID period ( p < 0.001). Mobilization and po-

itioning with 3 nurses or more (item 6c) was scored in 16.8% of

he COVID-19 patients where this was scored in 3.6% of the pneu-

onia patients admitted during the non-COVID period ( p < 0.001).

upport and care for relatives was scored more often in COVID-19

atients compared to pneumonia patients, both for item 7a - about

 hour (67.8% versus 46.6%, p < 0.001) as well as item 7b - > 4 h

10.7% versus 4.3%, p < 0.001). The nursing interventions for respi-

atory care were in all three items (item 9 - respiratory support,

tem 10 - care of artificial airways, i.e. tracheostoma or tube, and
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Fig. 3. Differences in NAS per patient of COVID-19 versus pneumonia patients and non-COVID versus non-pneumonia patients. 

i  

1  

d  

t  

p  

w  

1

 

w  

i  

s  

r  

2  

i  

a  

p  

s  

p  

c  

(  

f  

p  

s  

C  

r  

p  

(  

t  

t  

p

4

 

d  

b  

S  

t  

i  

n  

p  

c  

b  

l  

fl  

a  

I  

o  

t  

b  

n  

p

 

t  

c  

t  

m  

(  

c  

a  

t  

a  

E  

t  

t  

p  

b  

l  

p  

t  

f  

i  
tem 11 - treatment for improving lung function) higher for COVID-

9 ICU patients compared to the pneumonia patients. We saw a

ecrease in the number of patients with a specific intervention on

he ICU (item 22) in COVID-19 patients compared to pneumonia

atients (4.1% versus 29.5%, p < 0.001) and an increase in patients

ith a specific intervention outside the ICU (item 23) (2.9% versus

.6%, p < 0.001). 

Comparing the nursing interventions of the non-COVID patients

ith the non-pneumonia patients we saw remarkable differences

n performing hygienic procedures (item 4), mobilization and po-

itioning (item 6), support and care for relatives (item 7), respi-

atory care (item 9, 10) and interventions outside the ICU (item

3). We saw an increase in the performance of hygienic procedures

n category a - less than two hours (79,2% versus 55,7%, p < 0.001)

nd in the category b - more than two hours (15.1% versus 10.3%,

 < 0.001). In the category mobilization and positioning (item 6) we

aw a decrease in the category b - performing procedures > 2 h

er shift, any frequency (12.5% versus 26,5%, p < 0.001) and an in-

rease in the category a – performing procedures once per shift

62,9% versus 18.9%, p < 0.001). The support and care for relatives

or about one hour (item 7a) was higher for the non-COVID-19 ICU

atients compared to the non-pneumonia ICU patients (67.7% ver-

us 39.4%, p < 0.001). The respiratory care was higher for the non-

OVID ICU patients compared to the non-pneumonia patients with

espect to the respiratory support (item 10) (78.5% versus 57.5%,

 < 0.001) and the care of artificial airways i.e. tracheostoma or tube

item 11) (41,7% versus 30.6%, p < 0.001). We saw an increase of in-

erventions outside the ICU (item 23) for the non-COVID ICU pa-

ients compared to the non-pneumonia patients (8,9% versus 2,5%,

 < 0.001). 

. Discussion 

Our results showed that the increasing demand for nursing care

uring the COVID-period was recognizable in both a higher num-

er of patients per nurse and a higher mean Nursing Activities
core per nurse, compared to the same months in 2019. Although

he number of new admissions on the ICU was lower, the Nurs-

ng Activities Score per nurse and the number of patients per

urse were higher. The increase of the Nursing Activities Score

er nurse was also disproportionate higher compared to the in-

rease of the number of patients per nurse. This can be explained

y the higher Nursing Activities Score per patient but also by the

ong length of stay of COVID-19 ICU patients. The continuous in-

ux of COVID-19 patients in combination with a long length of stay

nd therefore a delayed outflow contributed to a high pressure on

CU beds. This pressure on the ICU beds resulted in cancelation

f many planned post-operative patients, e.g. cardiac surgery pa-

ients. This is visible in the baseline characteristics; the total num-

er of admissions in the COVID-period was lower compared to the

on-COVID period, with also a lower number of planned surgical

atients. 

The percentage of unplanned surgical patients compared to the

otal ICU patientpopulation in the COVID-19 period was higher

ompared to the non-COVID period. Earlier research showed that

he nursing workload of unplanned (medical and surgical) ad-

issions is higher compared to planned (surgical) admissions

 Hoogendoorn et al., 2021 ). During the COVID-19 period the per-

entage of patients with an unplanned admission, both medical

nd surgical, was increased. Comparing the baseline characteris-

ics of the patients in our study with the baseline characteristics of

ll hospitals in the database of the Dutch National Intensive Care

valuation, we must consider that there is a difference in the dis-

ribution of medical and elective or urgent surgical patients be-

ween the groups. However, the mean workload of the non-COVID

atients during this period was not increased in our study, proba-

ly because the percentage of urgent admissions was still relatively

ow. Also the Apache Acute Physiology Score-score of the COVID-19

atients was higher in our study compared to the COVID-19 pa-

ients in all other hospitals. There is no unambiguous explanation

or this difference. It is possible that the higher Apache Acute Phys-

ology Score-score had an effect on the nursing workload, but the
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ursing workload is impacted by more aspects than the severity of

llness ( Altafin et al., 2014 ). 

Although the number of patients per nurse and the Nursing Ac-

ivities Score per nurse were both increased during the COVID-

eriod, this should be interpreted with caution. To expand the

ursing staff also in the Netherlands non-ICU nursing staff was

eployed on the ICU during the COVID-19 period. The ICU nurses

ere supported in the daily care for the ICU patients by e.g., gen-

ral nurses or anesthesia nurses. They supported in basic care, but

lso in special procedures such as turning the patient into prone

osition and back or daily hygienic procedures. It is important to

ention that the number of non-ICU nurses has not been included

n the data in the capacity registry of the Dutch National Intensive

are Evaluation and therefore not in our analysis because we did

ot have a data entry field for this kind of nurse. This should be

onsidered when interpreting the results of the Nursing Activities

core per ICU nurse, especially in the month April 2020. The Nurs-

ng Activities Score was filled in by the ICU nurse but the time

he non-ICU nurse spend at bedside is not mentioned in all the

tems of the Nursing Activities Score. If the non-ICU nurse support

n the mobilization procedures it is incorporated in item 6b be-

ause the ICU nurse is performing the procedure with 2 nurses but

he dressing procedures of the non-ICU nurse are not incorporated.

his should also be considered interpreting the number of patients

er nurse. During the COVID-period the nurse took care for even

p to 5 patients per nurse, but the nurse might be supported by a

on-ICU nurse. Despite this support, the ICU nurse held the overall

esponsibility for the care of the patients. The supervision of a gen-

ral or anesthesia nurse was a new aspect for an ICU nurse. This

ould mean that the ICU nurses were taking care for three or even

ore critically ill patients and were supervising a general or anes-

hesia nurse in the process of daily care. Although the support for

he ICU nurses enlightened their task, the new coordinating role

dded to their responsibilities and therefore to their workload. 

Our second aim was to describe differences in nursing workload

f COVID-19 patients versus pneumonia patients and differences in

ursing workload of non-COVID and non-pneumonia patients ad-

itted to the ICU. The results of our study clearly showed that

OVID-19 patients cause a significantly higher ICU nursing work-

oad compared to pneumonia patients in the non-COVID period.

his confirms our expectation that the care for a COVID-19 patient

equires more time from an ICU nurse than the care for a regular

neumonia patient. This higher workload was mainly due to nurs-

ng interventions like monitoring and titration with bedside ob-

ervation, respiratory care, mobilization, hygienic procedures and

aking care for the patient and his or her relatives. The increase

n time for monitoring and titration with bedside observations is

ossibly related to the hygiene procedures. It is conceivable that

he increase of the time that ICU nurses stayed at the bedside for

bservation, monitoring and titration was influenced by the time

he nurses needed for complex dressing procedures for the use

f personal protection equipment ( Lucchini et al., 2020 ). The ICU

urses perceived those complex dressing procedures as an aggra-

ating factor in the workload and avoided extra dressing proce-

ures by staying at the bedside. This could also be responsible

or the increase in time needed for hygienic procedures. It should

e noted that a substantial part of the COVID-19 patients is cat-

gorized in category 4a, although isolation is part of the defini-

ion of 4b. This can be explained by the use of cohort-isolation for

OVID-patients in several hospitals. After entering the cohort-unit

ith the personal protection equipment the nurse could take care

or the patients with the standard hygienic procedures. Working a

ew hours on the cohort-unit without leaving the unit and with-

ut being able to take a break and wearing the personal protec-

ion equipment all the time however was still an aggravating fac-

or in the nursing workload ( Leng et al., 2021 ). Due to the special
rocedures in the COVID-period there was also an increase in the

ime needed for the standard hygienic procedures in non-COVID

atients. 

The workload of the respiratory care was higher, which is

n line with the higher number of ventilated COVID-19 ICU pa-

ients. The increase of workload in the category ‘Performing mo-

ilization procedures with three or more nurses with any fre-

uency’ can be explained by the frequency of turning patients into

rone- or supine position as this became standard in the treatment

f COVID-19 ICU patients ( Bruyneel et al., 2021 ; Azoulay, 2020 ;

oppo et al., 2020 ). We also found a difference in workload in the

upport and care of the patient and his or her relatives. This might

ave been influenced by both the high ICU-mortality in COVID-

9 patients (28.9%) as well as by visiting limitations during the

OVID-pandemic. As a result of those limitations nurses worked

ith video conferencing with the family ( Negro et al., 2020 ). This

ideo conferencing required a subsequent need for extra nursing

ime. This aspect can also explain the increase in needed time for

upport and care of the patient and his or her relatives for the

on-COVID-patients because they were confronted with the same

isiting limitations. 

Comparing the workload of COVID-19 patients of this study

ith results of other studies we found a higher Nursing Activities

core for COVID-19 patients in the study in Belgium (mean 92.0). A

ossible explanation could be the length of the shift, which is 12 h

nstead of the 8-hours shift in our study. Also in Italy the Nursing

ctivities Score for COVID-19 patients was slightly higher than in

ur study (mean 84.0), which represented the nursing activities in

4 h ( Lucchini et al., 2020 ). However, in both studies the increase

f the Nursing Activities Score of COVID-19 patients compared to

ther ICU patients was 28 – 33%, which is comparable with the

0% increase we found in our study. 

Due to the combination of a higher workload per patient, the

ncrease of the proportion of those patients compared to the total

CU patient population due to the long ICU length of stay, there

as an increasing demand for the need for nursing care per ICU

atient. This can also explain changes in care for the non-COVID

atients as e.g. the mobilization procedures; we saw a significant

ncrease in category a – performing procedures once per shift with

 decrease in category b - Performing procedures more frequently

han once/shift or with two nurses, any frequency. The high de-

and of the care for COVID-patients may have put pressure on the

vailable nursing time for the other non-COVID patients, visible in

he decrease of frequency of mobilization procedures. 

.1. Strengths and limitations 

A strength of this study is the large amount of Nursing Activ-

ties Score from patients in both the COVID-period and the non-

OVID period. The number of participating hospitals was limited,

ut we included data of all shifts and patients in both periods. The

ncluded ICUs were representative of Dutch ICU’s regarding hos-

ital type (teaching and non-teaching hospitals) and geographical

ocation. The included patients were representative compared to

he patients of all the other ICU’s in the Dutch National Intensive

are Evaluation registry, except for the Apache Acute Physiology

core-score and the higher mortality in COVID-patients. The mor-

ality in our study group was however comparable with the mor-

ality in another COVID-19 study about COVID in the Netherlands

 Dutch COVID-19, 2020 ). Another strength is that we were able to

nalyze the raw which enabled insight in which aspects the Nurs-

ng Activities Score differed between the groups. 

Within this research we did not analyze every aspect of the

ursing workload. As COVID-19 is a new disease it is possible that

he workload in the beginning of the pandemic period was higher

ue to the unfamiliarity with these kinds of patients. It is possi-
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le that this unfamiliarity and lack of knowledge about the clinical

ourse of COVID-19 had an impact on interventions such as being

edside. Analysis of the workload in next COVID-19 waves can help

s in this respect. 

Another limitation is that we do not have data on non-ICU

general or anesthesia) nursing staff in our capacity module. The

ursing Activities Score was scored by the ICU nurse, but the sup-

ort of a non-ICU nurse can influence (lower) the time needed

or the nursing interventions. We do not know the exact impact

f the support by other staff on the workload of the ICU nurses.

ut, however helpful the support of non-ICU nurses in daily care

as been, this support also added a dimension of coordination and

upervision to the role of the ICU nurse Unfortunately we were

ot able to analyze the impact of this change of the nursing role

f the ICU nurse on the nursing workload. However, we have in-

icated from this period that participation of other nurses in the

aily care on an ICU is possible. They can support the ICU nurse in

.g., mobilization of the patient, hygienic procedures or assistance

n patient and family care. Further research should focus on oppor-

unities and restrictions on the changing and coordinating role of

he ICU nurse. 

. Conclusion 

This study showed a higher nursing workload during the

OVID-19 period, expressed in both a higher number of patients

er nurse and a higher nursing workload per nurse. The higher

orkload per nurse can be explained by the higher workload of

OVID-19 patients compared to pneumonia patients, an increase

f the proportion of COVID-19 patients on the total patient popu-

ation on the ICU and their long length of stay. This higher work-

oad of COVID-19 was mainly due to nursing interventions as being

edside, respiratory care, mobilization and positioning e.g. turning

nto prone- or back position, hygienic procedures and taking care

or the patient and his or her relatives. During the COVID-19 pe-

iod non-ICU nurses supported the ICU nurses in basic care for ICU

atients. However, the opportunities and restrictions of continuous

eployment of other nurses in daily care to reduce the ICU nurs-

ng workload needs further research. This remains a relevant is-

ue, also after the COVID-19 pandemic, given the shortages of ICU

urses. Further research is also needed to analyze the impact of

he high workload on patient outcome. 
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