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Nurse Workload in the Intensive Care Unit 
Dedicated for Patients with COVID-19 During Two 
Different Periods of the Pandemic

Pandeminin İki Farklı Döneminde COVID-19 Hastaları için Ayrılmış Bir Yoğun 
Bakım Ünitesindeki Hemşire İş Yükü
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ABSTRACT

Introduction: This study was conducted to determine the nurse workload in the intensive care unit dedicated for with COVID-19 
patients in two different periods of the pandemic.

Materials and Methods: The research is a descriptive and observational study. This study is conducted in two periods (first period 
04.10.2020-27.12.2020 and second period 01.05.2021-19.06.2021). Study periods were selected in the autumn and spring seasons, 
as there are periods that can be considered as risk factors for COVID-19 disease. Information on the descriptive characteristics of each 
patient hospitalized in the ICU in weekly periods and information from the TISS-28 tool for determining nurse workload were collected 
by the researchers. A weekly nurse work list was created for this intensive care unit and the patient nurse ratio per shift was used in 
the study. Descriptive statistics and independent t-tests were used for data analysis.

Results: In this study, 93 patients were followed up in the first period and 53 patients in the second period. The mean age of the patients 
hospitalized in the intensive care unit was 64.25 ± 13.95 in the first period and 67.58 ± 15.21 in the second period. Female patients 
were 36.6% and male patients were 63.4% in the first period, while female patients were 37.7% and male patients were 62.3% in the 
second period. There was no significant difference between the mean length of stay between the two periods (14.51 ± 11.61 in the 
first period, 16.53 ± 12.75 in the second period). The mean score of TISS 28 was 20.74 ± 2.74 in the first period and 21.03 ± 3.48 
in the second period (p> 0.05). During the study, the patient-nurse ratio was mostly 2:1 at weekly intervals.

Conclusion: Nurse workload in the intensive care unit where COVID-19 patients were monitored was calculated similarly in different 
periods of the pandemic. 
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INTRODUCTION

COVID-19 disease first started to be seen 
in March 2020 and caused a pandemic 
by affecting the whole world in waves[1,2]. 
In addition to, the number of nurses with  
COVID-19 contacts, COVID-19 disease positivity 
and legal leave/sickness reports increased day 
by day throughout the hospitals and additional 
manpower was needed in hospitals during the 
pandemic. This period has necessitated changed 
in the planning of the workforce of the existing 
personnel working in hospitals and the number 
of personnel in the unit where they work[3]. In 
Italy, it was reported that more workforce was 
needed at the peak of the pandemic and that 
there were potential risks such as patient safety 
and quality of care may have fallen below the 
required standards as new graduates started 
working in intensive care units[4]. In particular, 
ICU are environments where critical patients 
are closely monitored, high-risk drug treatments 
such as intensive antibiotherapy and multiple 
vasepressor support are performed, and invasive 

procedures are applied quite frequently[5]. It has 
been reported that patient care is insufficient 
and treatment costs increase in intensive care 
units with a high nurse workload[6,7]. It is 
necessary to plan the personnel who are 
equipped with special knowledge and skills in 
these areas properly. Health workforce planning 
aims to optimize the size and structure of the 
health workforce according to the care needs 
of individuals and communities. This plan also 
affects the health of the population, health care 
costs and access to health services.

Recently, it has gained importance to 
determine the patient/nurse ratio by calculating 
the nurse workload with the nursing activities 
scoring systems. As a matter of fact, in a 
study conducted in Belgium, it was concluded 
that patients hospitalized in intensive care due 
to COVID-19 require significantly more nursing 
time and the patient-nurse ratio should be 
approximately 1:1. In this study, it was reported 
that an increase in the number of intensive care 
nurses is needed to adequately manage new 

ÖZ

Pandeminin İki Farklı Döneminde COVID-19 Hastaları için Ayrılmış Bir Yoğun Bakım 
Ünitesindeki Hemşire İş Yükü

Hümeyra ZENGİN, Tuba MÜFTÜOĞLU, Filiz ÇİÇEK

Hacettepe Üniversitesi Erişkin Hastanesi, Hemşirelik Hizmetleri Müdürlüğü, Ankara, Türkiye

Giriş: Bu çalışma, pandeminin iki farklı döneminde COVID-19 hastalarına ayrılmış yoğun bakım ünitesindeki hemşire iş yükünü belirle-
mek amacıyla yapılmıştır.

Materyal ve Metod: Araştırma tanımlayıcı ve gözlemsel bir çalışmadır. Bu çalışma iki dönemde (1. dönem 04.10.2020-27.12.2020 
ve 2. dönem 01.05.2021-19.06.2021) gerçekleştirildi. Araştırmacılar tarafından haftalık periyotlarda YBÜ’de yatan her bir hastanın 
tanımlayıcı özelliklerine ilişkin bilgiler ve hemşire iş yükünü belirlemek için de TISS-28 aracında yer alan bilgiler toplandı. Bu yoğun 
bakım için haftalık hemşire çalışma listesi oluşturuldu ve her vardiya için hasta hemşire oranı bu çalışmada kullanıldı. Veri analizi için 
tanımlayıcı istatistikler ve bağımsız t-testi kullanıldı.

Bulgular: Bu çalışmada birinci dönemde 93 hasta, ikinci dönemde 53 hasta izlendi. Yoğun bakım ünitesinde yatan hastaların yaş orta-
laması ilk dönemde 64.25 ± 13.95, 2. dönemde 67.58 ± 15.21 idi. İlk periyotta kadın hasta oranı %36.6, erkek hasta oranı %63.4 
iken, 2. periyotta kadın hasta oranı %37.7, erkek hasta oranı ise %62.3 idi. İki dönem arasında ortalama yatış günleri arasında anlamlı 
bir fark yoktu (ilk dönemde 14.51 ± 11.61, ikinci dönemde 16.53 ± 12.75). TISS 28 puan ortalaması ilk dönemde 20.74 ± 2.74 iken 
2. dönemde 21.03 ± 3.48 olarak bulundu (p> 0.05). Çalışma süresince haftalık dilimlerde hasta hemşire oranı çoğunlukla 2:1 idi.  

Sonuç: COVID-19 hastalarının izlendiği yoğun bakım ünitesindeki hemşire iş yükü pandeminin farklı dönemlerinde benzer şekilde 
hesaplanmıştır.

Anahtar Kelimeler: Hemşirelik; Hemşire iş yükü; TISS-28; COVID-19; Yoğun bakım ünitesi
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waves of COVID-19 or other possible infectious 
disease pandemics[8].  

It is reported that it is difficult to objectively 
assess the workload of nurses in ICUs. Many 
scoring systems are used to calculate the 
workload of nurses[9,10]. One of the tools widely 
used in calculating the workload of nurses is 
The Therapeutic Intervention Scoring System-28 
(TISS-28)[11]. TISS was developed as a tool 
to classify patients according to the severity 
of the disease. It is based on the principle 
that the number of therapeutic interventions 
correlates with the severity of the patient’s 
clinical conditions. The more severe the patient’s 
condition, the greater the number of therapeutic 
interventions required for treatment. That is, 
the higher the TISS-28 score, the longer the 
nursing time spent on patient care. This study 
was conducted to determine the nurse workload 
in an intensive care unit at different periods of 
the COVID-19 pandemic with the TISS-28 tool.

MATERIALS and METHODS

This research is a descriptive and observational 
study. The study was conducted in the intensive 
care unit (ICU) dedicated to COVID-19 patients 
of a tertiary university hospital with 807 beds 
in Hacettepe University Adult Hospital. The ICU 
is registered as a tertiary ICU and is a 25-
bed intensive care unit where each patient is 
hospitalized as a single person in a negative 
pressure room. In this intensive care unit, 45 
nurses work in two shifts of twelve hours per day 
and 40 hours per week. The number of nurses 
working in the unit is usually determined as 
two patients for one nurse, and nurse workload 
scoring tools are not routinely used in this unit. 
Study periods were selected in the autumn and 
spring seasons, as there are periods that can be 
considered as risk factors for COVID-19 disease. 
The study was conducted between 4th November 
2020 to 27th December-2020 for the first 
period and between and 1st May 2021 to 19th 
June 2021 for the second period. All patients 
hospitalized in this intensive care unit between the 
specified dates were included in the study. Data 
were collected by the researchers on the same 
day and time every week before the weekly work 

lists were made. TISS-28 score was calculated 
in weekly periods in order to predict the nurse 
workload that may occur for the next week. 
The data collected consisted of the descriptive 
characteristics of each patient hospitalized in the 
ICU and the information included in the TISS-28 
score for nurse workload determination.

Study Sample/Participants

The inclusion criteria were as follows:

•	 Patients admitted in the ICU in the 
period under analysis.

•	 Patients with ≥18 years old at the time 
of admission.

The exclusion criteria were as follows:

•	 Patients with a length of ICU stay of 
fewer than 24 h.

Applying the inclusion and exclusion criteria 
described above, we obtained a total sample of 
146 patients in critical condition.

Data Collection Tools

Patient information form

 This form consists of a total of six questions 
on socio-demographic characteristics (e.g. age, 
sex, hospitalization period, presence of chronic 
disease, outcome,).

Theurapeutic intervention scoring 
system-28 (TISS-28) 

Initially a scoring system reflecting the 
severity of illness, TISS is now used in 
the evaluation of nursing activities. In the  
TISS-28 scoring system, seven main chapter 
(basic activities, ventilation, cardiovascular, renal, 
renal, neurological, metabolic support and other 
special interventions) are scored between 1-78. 
The relationship between the TISS-28 score 
and the time spent at the bedside for all 
nursing activities is linear and one point on the  
TISS-28 corresponds to 10.6 minutes spent 
at the bedside[12]. The calculation of the data 
obtained in the study was done as follows:

a. To determine the nursing workload of 
a patient according to the TISS-28 Score, the 
TISS-28 Score obtained from the patient is 
multiplied by 10.6 minutes. 
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b. To calculate the number of nurses to work 
in the unit, the number of inpatients in the unit 
is multiplied by the total average TISS-28 Score. 

c. Nurse working time for a patient is 
calculated by converting the number of nurses 
working in the shift and the shift hours worked 
by the nurse into minutes. 

d. In the calculation of the required/or 
increased nurse time for the same unit, the total 
nurse working time is subtracted from the nurse 
working time calculated for all patients.

e. The number of nurses required is 
calculated by dividing the required or incremental 
nurse working time by the shift hours converted 
into minutes.

Weekly nurse worklist

This is the list of nurses who will work in 
the intensive care unit reserved for COVID-19 
patients in two shifts according to the number 
of patients. Only the number of nurses per shift 
from this list was used in this study.

Statistical Analysis

The data obtained in the study were analyzed 
using the free trial version of SPSS Statistics 
(Statistical Package for Social Sciences) for 
Windows 25.0 program. Descriptive statistical 
methods (number, percentage, mean, standard 
deviation) were used to evaluate the data.  
Chi-square analysis was used to test the 
homogeneity of the groups. The data used were 
tested for conformity to normal distribution. 
Conformity to normal distribution can be 
examined with Q-Q Plot drawing[12]. In addition, 
the normal distribution of the data used depends 
on the skewness and kurtosis values being 
between ± 3[13]. Independent t-test for the 
difference between two independent groups was 
used to compare quantitative data in normally 
distributed data. The findings obtained were 
accepted as significant at 95% confidence 
interval and p value< 0.05.

Results

The study included ninety three patients in the 
first period and fifty three patients in the second 
period. The mean age of the patients hospitalized 
in the intensive care unit was 64.25 ± 13.95 

in the first period and 67.58 ± 15.21. In the 
second period, female patients were 36.6% and 
male patients were 63.4% in the first period, 
while female patients were 37.7% and male 
patients were 62.3% in the second period. In 
the first period, the mean intensive care unit 
length of stay was 14.51 ± 11.61, while in 
the second period, the mean intensive care unit 
length of stay was 16.53 ± 12.75. Looking at 
the intubation status of the patients according 
to the periods, intubated patients in the first 
period were 45.2% and non-intubated patients 
were 54.8%, while intubated patients in the 
second period were 49.1% and non-intubated 
patients were 50.9%. Transfer from the intensive 
care unit to the ward and discharge status of 
the patients were 68.8% in the first period and 
77.4% in the second period. Deceased rates 
were 31.2% in period 1 and 22.6% in period 
2. There was no statistically significant difference 
between the demographic characteristics of the 
patients followed up between period 1 and period 
2 (Table 1).

The mean score of the TISS-28 scale in 
COVID 19 intensive care units was 20.74 ± 
2.75 in the first period and 21.03 ± 3.48 
in the second period. There was no statistical 
difference p˃ 0.05 between the mean scores 
of the TISS-28 scale in period 1 and period 
2 (Table 2.) The mean scores of TISS-28 
subgroups were calculated as basic activities 
10.7 ± 2.15, respiratory support 4.11 ± 2.18, 
cardiovascular support 3.37 ± 3.78, renal support 
1.67 ± 1.01, neurologic support 0.06 ± 0.49, 
metabolic support 0.78 ± 1.03, and special 
interventions 0.06 ± 0.43 in the observations 
made in period 1, whereas in period 2 TISS-28 
subgroup mean scores were calculated as basic 
activities 10.46 ± 2.75, respiratory support 3.50 
± 2.70, cardiovascular support 4.02 ± 3.49, 
renal support 1.76 ± 0.91, metabolic support 
10.60 ± 1.26, special interventions 0.24 ± 
0.87. According to the results of the comparison 
of TISS-28 subgroup mean scores between the 
two periods, respiratory support was statistically 
significant in the first period observations  
(p˂ 0.05), while special interventions were 
statistically significant in the second period 
observations (p˂ 0.05) (Table 2).
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When the averages of the observation results 
of the TISS-28 study conducted in two different 
periods were examined, the number of patients 
in the first period was 23.75 ± 1.38, the 
TISS-28 score was 20.74 ± 2.74, and the 
number of nurses needed was 1.65 ± 2.00. In 
the second period, the number of patients was 
13.5 ± 5.05, the TISS-28 score was 21.03 ± 
3.48, and the number of nurses needed was 
1.11 ± 1,37. There was a statistically significant 
difference between the number of patients, nurse 
working time for all patients, number of nurses 
working on shift and total nurse working time 
between the two periods (p< 0.05). In the first 
period, the number of patients, nurse working 
time for all patients, the number of nurses 
working in shifts and total nurse working time 
were higher than in the second period. There 
was no statistically significant difference between 

the two periods in the mean TISS-28 scores and 
the number of nurses needed (Table 3).

For the internal medicine intensive care unit, 
nurse workload was evaluated using the TISS-28 
scale for each patient 16 times in 16 weeks 
before and after the nurse work lists were made 
for two months. In the evaluations made in 
weekly periods, patient/nurse ratios were mostly 
planned at a ratio of 2:1 in both periods in 
accordance. However, as seen in Table 4,  
TISS-28 scores were calculated differently each 
week, and in parallel with this, it was observed 
that the nurse workload also changed. In the 
weeks when the average total TISS-28 score 
increased, the workload and the number of 
nurses required for that week increased linearly, 
and in the weeks when the total TISS-28 score 
decreased, the number of nurses required for 
that week also decreased. 

Table 1. Demographic, clinical characteristics and laboratory findings at the time of admission of the 
groups participating in the study

Characteristics

1st Period (n= 93) 2nd Period (n= 53)

Test Value pn % n %

Sex
Female 34 36.6 20 37.7 0.020** 0.887

Male 59 63.4 33 62.3

Intubation 
Intubated 42 45.2 26 49.1 0.206** 0.650

Not intubated 51 54.8 27 50.9

Presence of Chronic Disease
Yes 78 83.9 50 94.3 3.423** 0.064

No 15 16.1 3 5.7

Outcome
Status

Alive 64 68.8 41 77.4 1.220** 0.269

Deceased 29 31.2 12 22.6

Delivery to service 
Yes 64 68.8 41 77.4 1.220** 0.269

No 29 31.2 12 22.6

Discharge 
Yes 64 68.8 41 77.4 1.220** 0.269

No 29 31.2 12 22.6

Total 93 100.0 53 100.0

Characteristics

1st Period (n= 93) 2nd Period (n= 53)

Test Value pX̅ SS X̅ SS

Age 64.25 13.95 67.59 15.21 -1.340*** 0.182

Hospitalization day 14.51 11.61 16.53 12.75 -0.975*** 0.331

*p< 0.05.
**Chi-square analysis.
***Independent t test.
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DISCUSSION

Considering the characteristics of the patients 
included in the study, we observe that the 
mean age of the patients is close to the results 
of the studies conducted by Simões et al. 
and Wang et al. and the proportion of male 
patients hospitalized in intensive care is higher 
than that of females[9,14]. We know that as 
the duration of intensive care hospitalization of 
patients increases, their nursing care needs also 
increase[15]. In the studies conducted in the pre-
COVID-19 period, the mean hospitalization in 
the intensive care unit was calculated as 4.61 ± 
3.36, while it was calculated as 5 ± 6.4 and 8.8 
± 6.1[9,16]. It has been reported that the average 
length of stay in the intensive care unit in the  

COVID-19 pandemic is six days, and this period 
has been extended to eight days with concomitant 
infections[16]. In another multicenter study, the 
average length of stay in the intensive care unit 
was 12 days[17]. According to the results of a 
study conducted in the same intensive care unit 
in the pre-COVID-19 period, length of stay is 
reported as 9.4 ± 5.6[18]. In this study, we 
found that the average length of ICU stay of 
the patients was longer in both periods.

In this study, the data of a total of 146 
patients were collected during the COVID-19 
intense eight weeks. It was calculated that there 
was a statistically significant difference in the 
number of patients between the observations 
made in two periods (p˂ 0.05) (Table 3). 

Table 2. Comparison of mean scores of subgroups of TISS-28

Subgroups of TISS-28

1st Period (n= 93) 2nd Period (n= 53)

Test Value pMean SD Mean SD

Core activities 10.7 2.15 10.46 2.75 0.824** 0.410

Respiratory support 4.11 2.18 3.50 2.70 2.141** 0.033*

Cardiac support 3.37 3.78 4.02 3.49 -1.461** 0.145

Renal support 1.67 1.01 1.76 0.91 0.758* 0.449

Neurological support 0.06 0.49 0.00 0.00 1.312** 0.083

Metabolic support 0.78 1.03 10.2 1.26 -1.758** 0.080

Special interventions 0.06 0.43 0.24 0.87 2.344** 0.02*

*p˂ 0.05.
**Independent t test.

Table 3. Comparison of TISS-28 score averages and nurse workload in different periods in COVID-19 
intensive care unit

Variables

1st Period (n= 93) 2nd Period (n= 53)

Test Value pX̅ SD X̅ SD

Number of patients 23.75 1.39 13.50 5.50 5.108** 0.000*

Average TISS-28 Score               20.74 2.75 21.03 3.48 -0.182** 0.858

Nurse work time for one patient 
according to mean TISS-28 score  

219.91 29.10 222.69 37.12 -0.166** 0.870

Nurse working time for all patients 5231.50 848.55 3054.87 1452.16 3.660** 0.003*

Number of nurses working in shift 9.25 0.47 5.25 2.43 4.565** 0.000*

Total nurse working time 4440.00 222.20 2520.00 1168.73 4.565** 0.000*

Required/Increased nurse working time 794.87 964.36 534.87 6578.76 0.630** 0.539

Number of nurses needed 1.65 2.00 1.11 1.37 0.631** 0.538

*p˂ 0.05.
**Independent t test.
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During the COVID-19 pandemic, the number 
of patients served in the intensive care unit 
reserved only for these patients in two periods 
was variable. We think that the reason for the 
decrease in the number of patients who applied 
to our center in the second period is due to 
the decrease in the severity and incidence of the 
disease. In addition, we interpret it as reducing 
the need for intensive care of patients due to 
the development of treatment protocols for the 
treatment of COVID-19 disease in the second 
period. 

In this study, the data of a total of 146 
patients were collected during the COVID-19 
intensive unit eight weeks. It was calculated that 
there was a statistically significant difference in 
the number of patients between the observations 
made in two periods (p˂ 0.05) (Table 3). We 
think that the reason for the decrease in the 
number of patients who applied to our center 
in the second period is due to the decrease 
in the severity and incidence of the disease. In 
addition, we interpret it as reducing the need for 
intensive care of patients due to the development 
of treatment protocols for the treatment of  
COVID-19 disease in the second period. Although 
there was no periodic difference between the 
TISS-28 mean score calculation, when analyzed 
in weekly periods, it was observed that the 
TISS-28 scores were calculated differently from 
each other every week, and in parallel, the 
nurse workload also changed. In our study, we 
observed the patient-nurse ratio is mostly 2:1 on 
a daily basis and rarely this ratio is 3:1. 

In addition, when the data were evaluated, 
differences emerged in TISS-28 subgroup 
score calculation. Respiratory support (0.033,  
p˂ 0.05) was found to be statistically significant 
in the observations made in the first period 
when comparing the TISS-28 subgroup mean 
scores in the first and second periods. In the 
systematic review conducted by Simões et al., it 
was mentioned that basic activities ranked first 
in TISS-28 subgroup calculations and respiratory 
support followed in the second place, and this 
evaluation overlaps with our study[14]. In the 
second period observations, special interventions 
were found to be statistically significant  

(p˂ 0.05). It was thought that there was a 
significant difference between the periods because 
one patient received extra corporeal membrane 
oxygenation (ECMO) treatment in the second 
period. It is reported that this special intervention 
requires workforce preparation, is a complex and 
intensive treatment, is challenging for healthcare 
personnel, and causes burnout and anxiety[19]. 
During the pandemic, ECMO treatment was 
frequently applied with the view that it may be 
beneficial in COVID-19 patients[20]. 

It is possible to say that as the TISS-28 
scores increase, the severity of the disease 
increases and the nurse workload increases in 
the same direction[11]. In a study conducted 
in an intensive care unit, the mean score of 
TISS-28 was found to be 30.76 ± 6.86 vs. 
24.67 ± 5.48[21]. In our study, the mean  
TISS-28 score in the first period was calculated 
as 20.74 ± 2.74, and the TISS-28 score in the 
second period was calculated as 21.03 ± 3.48. 
In our study, especially in weekly calculations, as 
the TISS-28 scores increase; in other words, as 
the severity of the disease increases, the number 
of nurses needed also increases. 

Nurses who provide care and treatment to 
patients in the COVID-19 pandemic witnessed by 
the whole world have faced the risk of infection 
because they are in constant contact with the 
patient due to the nature of their profession[22]. 
While nurses are expected to work in highly 
complex and uncertain environments such as 
a pandemic, where all national resources are 
mobilized, nurses are also expected to adapt 
quickly to the numerous changes brought by the 
pandemic[23]. In the face of all these risks and 
expectations, it may be inevitable to experience 
burnout and anxiety for nurses who work 
with an excessive workload. In the COVID-19 
pandemic, making the nurse workload weekly 
and making calculations as periods becomes 
important in determining the work planning 
and nurse workload of the next week[4,8,24]. 
It is recommended that nursing workload 
measurements should be carefully determined by 
clinicians and hospital administrators, and these 
results should be used during routine practices[25]. 
Thus, the feeling of burnout in nurses and the 
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anxiety of working under excessive workload 
can be reduced and safer patient care can be 
provided. Especially in disaster situations, nurse 
workforce planning according to patient care 
needs can be a guide to use the workforce in 
institutions efficiently and to take measures in 
advance of the problems to be experienced.

The primary limitation of this study was 
conducted in the COVID-19 intensive care unit 
of a university hospital in Hacettepe University 
Adult Hospital. Since non-COVID-19 intensive 
care units are not included in the study, they do 
not provide information about the nurse workload 
and the need for nurse manpower in these 
intensive care units. The study is a observational 
study and evaluated data for only two periods. 
These results may not be generalizable to other 
ICUs. There is a need for future studies on 
the efficient use of nurse workforce, especially 
in crisis periods such as disasters, according to 
patient care needs.

CONCLUSION

In the intensive care unit where COVID-19 
patients were monitored during different periods 
of the pandemic, the need for nurse workforce 
varies especially in weekly periods. Nurse 
workforce planning in intensive care units based 
solely on the patient-nurse ratio does not reflect 
the actual workload. The care needs of each 
patient are unique and care needs may vary over 
time. While the COVID-19 pandemic put forward 
the importance of training a sufficient number of 
intensive care nurses, it has shown that with the 
increase in intensive care beds, nurse workload 
has increased and there are disruptions in patient 
care quality. Evaluating the workforce need in 
intensive care units and determining the number 
of nurses per patient can be guiding in terms 
of using the workforce in institutions efficiently, 
especially in disaster situations. 
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