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Abstract 

Background The COVID-19 pandemic impacts on working routines and workload of palliative care (PC) teams but 
information is lacking how resource use and associated hospital costs for PC changed at patient-level during the pan-
demic. We aim to describe differences in patient characteristics, care processes and resource use in specialist PC (PC 
unit and PC advisory team) in a university hospital before and during the first pandemic year.

Methods Retrospective, cross-sectional study using routine data of all patients cared for in a PC unit and a PC advi-
sory team during 10–12/2019 and 10–12/2020. Data included patient characteristics (age, sex, cancer/non-cancer, 
symptom/problem burden using Integrated Palliative Care Outcome Scale (IPOS)), information on care episode, and 
labour time calculated in care minutes. Cost calculation with combined top-down bottom-up approach with hospi-
tal’s cost data from 2019. Descriptive statistics and comparisons between groups using parametric and non-paramet-
ric tests.

Results Inclusion of 55/76 patient episodes in 2019/2020 from the PC unit and 135/120 episodes from the PC advi-
sory team, respectively.

IPOS scores were lower in 2020 (PCU: 2.0 points; PC advisory team: 3.0 points). The number of completed assess-
ments differed considerably between years (PCU: episode beginning 30.9%/54.0% in 2019/2020; PC advisory team: 
47.4%/40.0%). Care episodes were by one day shorter in 2020 in the PC advisory team. Only slight non-significant 
differences were observed regarding total minutes/day and patient (PCU: 150.0/141.1 min., PC advisory team: 
54.2/66.9 min.). Staff minutes showed a significant decrease in minutes spent in direct contact with relatives (PCU: 
13.9/7.3 min/day in 2019/2020, PC advisory team: 5.0/3.5 min/day).

Costs per patient/day decreased significantly in 2020 compared to 2019 on the PCU (1075 Euro/944 Euro for 
2019/2020) and increased significantly for the PC advisory team (161 Euro/200 Euro for 2019/2020). Overhead costs 
accounted for more than two thirds of total costs. Direct patient cost differed only slightly (PCU: 134.7 Euro/131.1 Euro 
in 2019/2020, PC advisory team: 54.4 Euro/57.3 Euro).

Conclusions The pandemic partially impacted on daily work routines, especially on time spent with relatives and pal-
liative care problem assessments. Care processes and quality of care might vary and have different outcomes during a 
crisis such as the COVID-19 pandemic. Direct costs per patient/day were comparable, regardless of the pandemic.
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Background
Since January 2020, the COVID-19 pandemic impacts 
on all areas of society around the world, specifically with 
restrictions on social interactions. Health care systems 
are affected in manifold ways because of the challeng-
ing care of COVID-19 patients and the need to continue 
health care provision of other non-infected patients. Pal-
liative care plays an important role during the pandemic 
in caring for patients infected with COVID-19 by sup-
porting symptom management, decision making, includ-
ing triage, and psychological support for patients and 
their families [1]. However, palliative care also needs to 
continue to support seriously ill and dying people with-
out Covid-19 infection. Studies demonstrate the con-
sequences of the pandemic on the care of seriously ill 
and dying people without Covid-19 infection. Mitchell 
et al. report the increased need for end-of-life care with 
higher numbers and more complex patients, especially 
for outpatients in the UK [2]. Because of infection pre-
vention regulations, daily routines changed for health 
care workers and patients, with less face-to-face contacts 
and increasing demand for remote consultations [3–5]. 
Health care services (such as hospices and long-term-
care facilities) in Germany did temporarily not accept 
any new patients, which might have contradicted conti-
nuity of care. The situation in specialized palliative care 
services, such as palliative care units, was also inconsist-
ent, and ranged from the continuation of routine care 
under certain specifications to the closing of palliative 
care units or their rededication to Covid-19 units. The 
redistribution of palliative care professionals to Covid-
19 units as well as measures to prevent infections and 
absence of personnel due to infections were reported to 
lead to staff shortages [5]. Assuming that the demand 
for palliative care did not decrease in the pandemic, the 
pandemics’ consequences might have a major impact on 
work routines and workload of palliative care teams. This 
assumption is supported by research showing that staff 
shortages increase staff’s perception of being more busy, 
compared to caring for patients before the pandemic [6] 
and that responsibilities and workload changed during 
the pandemic [4].

While research gives some insights in palliative care 
staff’s experiences and their perception of workload and 
work routine in palliative care during the pandemic, there 
is an evidence gap on how the pandemic affects resource 
use and associated hospital costs for palliative care at 
patient-level. However, this information is necessary to 

prepare for future care – in the acute COVID-19 pan-
demic situation as well as in other potential humanitarian 
crises in the future—both nationally and internationally.

Therefore, the aim of this study is to describe the dif-
ferences in patient characteristics, care processes and 
resource use in specialist palliative care (palliative care 
unit and palliative care advisory team) in a university 
hospital before and during the first year of the COVID-19 
pandemic.

Methods
Design
We conducted a retrospective, cross-sectional study 
using routine data of patients cared for in a palliative care 
unit and a palliative care advisory team as well as the cost 
data provided by the hospital’s accounting and personnel 
department. The “Strengthening the reporting of obser-
vational studies in epidemiology “ (STROBE) checklist 
was used to guide the reporting of this study [7].

Setting of the study
The study was conducted in the Department of Palliative 
Medicine at Munich University Hospital providing a ten 
bedded palliative care unit and a palliative care advisory 
team for the same hospital. In the palliative care unit, a 
multi-professional team consisting of a consultant, two 
registrars, 14 nurses, and a part-time social worker, phys-
iotherapist, breathing therapist, psychologist and chap-
lain, respectively, cares annually for about 300 patients 
with advanced disease and at the end of their life. The 
department’s palliative care advisory team (one consult-
ant, two registrars, two nurses with 1.5 posts full-time 
equivalent), part-time social worker and part-time psy-
chologist) provides care for about 800 patients annually, 
who are treated across all departments of the University 
Hospital. The advisory team aims to advise primary car-
ers in symptom management and goals of care discus-
sions and support patients and families during the time 
of advanced disease focussing on improving their quality 
of life.

Study population
We included all patients who had an episode of care in 
one of the two specialist palliative care settings within 
the observation period. An ‘episode’ of care was defined 
as ‘a period of contact between a patient and a provider 
or team of providers that occurs in one setting’ [8]. 
Only completed episodes were considered for analyses 
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– meaning that the episode was started and completed 
within the defined time period. Due to the course of 
the pandemic, the last quarter of the year 2020 (Octo-
ber – December) was chosen as observation period. This 
period was characterized by high infection and inci-
dence rates all over Germany resulting in the respective 
safety measures in inpatient care including strict hygiene 
measures such as personal protective equipment but also 
restrictions and bans for visitors. On the normal hospi-
tal wards, clinically stable patients were not allowed any 
visitors. Patients at the end of life were granted one visi-
tor per day for one hour. After the death of a patient due 
to COVID-19, the family members were not allowed to 
see the deceased due to infection control. On the pallia-
tive care unit, one visitor was allowed per patient for one 
hour per day throughout the first year of the pandemic. A 
negative test result for Sars-CoV-2 (PCR or antigen test) 
was required. At that time, no patients with COVID-19 
were treated on the palliative care unit. If a patient was 
tested positive, the patient was transferred to a dedi-
cated COVID-ward. Advice from the palliative care team 
for COVID-19 patients was only provided via telephone 
to reduce contacts and possible infection of health care 
workers.

For the reference year (2019), the same months (last 
quarter of the year) were chosen to exclude potential sea-
sonal effects.

Data collection
Study data was extracted from the routinely collected 
data in the electronic patient records system used by the 
Department of Palliative Medicine. The data includes 
patient characteristics, information on care processes 
and labour time. All data were completely anonymised.

Patient characteristics Age, sex, cancer or non-cancer 
diagnosis, professional assessment (either physician or 
nurse) of symptom burden at the beginning and end of 
the episode using the professional version of the Inte-
grated Palliative care Outcome Scale (IPOS) which is a 
proxy version [9]. IPOS was reported by a) the total IPOS 
score (sum of all 17 item scores) with a value between 0 
(not burdened at all) and 68 indicating an extremely high 
burden and palliative care needs, b) the physical symp-
tom subscale score (sum of the 10 physical symptom 
items, possible score between 0–40), and c) the sum of 
the emotional symptom and communication/practical 
subscale score (sum of 7 items, score between 0–28) [9]. 
Only patient episodes with a complete IPOS assessment 
respectively a complete assessment of the IPOS subscale 
(symptom burden/psychosocial problems) were included 
in the analyses. Imputation methods were considered 
not to be applicable due to the uncertainty of reasons 

for missing assessments in possible dependencies on the 
pandemic situation.

Information on the episode of care Length of care epi-
sode (date of admission to discharge/death), type of dis-
charge (deceased/discharged to other care setting and 
information on respective care setting), number of pro-
fessional groups involved in care (recorded via the pro-
fessional ID in the documentation system, categorized 
by cases involving the minimum number or more profes-
sions as indicated by structural criteria for specialist pal-
liative care in the German DRG-system in the respective 
setting, and cases involving less professions).

Information on labour time Minutes of care spent 
on the overall care and proportionally on a) the level 
of individual occupational groups and b) in relation to 
care areas: patient (time spent in direct contact with 
the patient), relatives (time spent in direct contact with 
family members or friends), professional (time spent 
on patient-related contact and coordination with other 
team members/professionals), and systemic (time spent 
on activities regarding establishing or monitoring the 
treatment plan, e.g. documentation, reading information 
about the patient).

Labour time on direct patient care was documented dif-
ferently in both settings. Each professional of the pal-
liative care advisory team documented all their activi-
ties related to a patient in steps of 5 min in the electronic 
patient record. However, the documentation of time 
has its limitations on the palliative care unit. Nurses 
only documented palliative nursing specific activities in 
the departmental electronic patient record, e.g. specific 
wound care or conversations relevant to care planning. 
Time spent on general nursing activities, such as assist-
ing with activities of daily living, e.g. body hygiene, food 
preparation, and general daily contacts with patients and 
their family, is not separately documented regarding the 
duration and are therefore excluded from this analysis.

Cost calculation The cost calculation method was 
based on the framework of Mosoiu et  al. and the main 
cost components identified by Gardiner et  al. [10, 11]. 
Hospital unit-costs were calculated with top-down unit-
cost rates for every patient and bottom-up collected 
resources, in minutes per day. Data from the account-
ing and personnel department, with prices from 2019, 
were applied for the top-down calculation. The unit-cost 
rates comprised all personnel costs from the palliative 
care unit and the advisory team, except research and 
teaching time of staff. These cost rates were multiplied 
with the bottom-up collected resources, in minutes, for 
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each profession resulting in the direct cost components. 
Overhead personnel costs, as indirect costs, covered the 
remaining, not directly attributable minutes. Adapted 
from the framework of Mosoiu et al., length of stay at the 
respective setting was chosen as central allocation key for 
the overhead personnel costs [10]. Supplies and general 
hospital costs, and indirect costs, took into account all 
material costs from the palliative care team (e.g. medi-
cal consumables, drugs), and general costs (e.g. clean-
ing, meals). They were allocated with length of stay for 
the palliative care unit and per patient for the palliative 
advisory team. To account for the lack of documenta-
tion of nursing minutes spent on general nursing activi-
ties and their potential impact on the direct costs and the 
overhead costs, a sensitivity analysis, was conducted as a 
robustness check increasing the nursing minutes by one 
standard deviation.

Statistical analysis
Descriptive statistics (frequency for categorical vari-
ables, median and interquartile range for continuous 
variables) were calculated for patient characteristics, care 
characteristics, and documented staff time. For categori-
cal variables, Chi-Square test was used to detect signifi-
cant differences between the two years (2019 and 2020). 
If expected cell frequencies were below 5, Fisher’s Exact 
test was performed. As most variables were not normally 
distributed, we used non-parametric (Mann–Whitney 
U-test) tests for continuous variables to calculate differ-
ences. A p-value < 0.05 was considered to be statistically 
significant. IBM SPSS Statistics 26 was used for analyses.

Results
A total of 58 complete patient episodes were documented 
in the palliative care unit for the last quarter of 2019 and 
78 episodes in 2020. Three and two outliers in terms 
of minutes spent on care were excluded in 2019 and in 
2020, respectively (see boxplot in appendix 1), leaving 55 
patient episodes for analysis in 2019 and 76 in 2020.

The palliative care advisory team documented 144 
complete patient episodes during the study period in 
2019 and 130 episodes in 2020. Data verification in the 
palliative care advisory team data set revealed some epi-
sodes with inconsistencies between the documented staff 
minutes (diverging documented minutes in categories of 
occupational groups and care areas, caused by a software 
problem in the saving process of the assessments). The 
respective episodes were removed from the data set (6 
cases in 2019, 10 cases in 2020). Three more cases were 
removed from the 2019 sample as outliers in terms of 
minutes spent on care, leaving 135 episodes for analysis 
in 2019 and 120 in 2020.

In the palliative care unit, the median didn’t’ change 
during the pandemic compared to the year before. The 
mean length of care episodes was however 1.3  days 
shorter in 2020. Accordingly, more patients were cared 
for in the last quarter of 2020 (see Table 1). Similarly, the 
length of care episode of patients cared for by the pal-
liative care advisory team was shorter by approximately 
one day in 2020 compared to 2019 (5.0 days in 2019 vs. 
4.0 days in 2020, p-value = 0.422). In contrast to the pal-
liative care unit, fewer patients were cared for by the 
palliative care advisory team in the last quarter of 2020 
compared to the last quarter of 2019.

Patient characteristics indicated slight differences 
comparing the two years (Table  1). Non-significant 
differences were detected comparing the two groups 
regarding age and sex (). The proportion of patients with 
non-cancer diagnoses decreased by 10.4% (38.2% in 2019 
vs. 27.6% in 2020) on the palliative care unit, while no 
considerable difference was observed among the patients 
cared for by the palliative care advisory team. Differences 
were not significant (PCU: p-value = 0.202, PC advisory 
team: p-value 0 0.935).

On the palliative care unit, the median value of the 
IPOS total score on admission was 2 points lower in 
2020 compared to 2019 (p-value = 0.166)). The median 
physical symptom scale score was significantly lower 
in 2020, both at the beginning (4.0 points difference, 
p-value = 0.008) and the end of the episode (5.0 points 
lower difference, p-value = 0.014). The psychosocial 
subscale showed no significant difference between the 
two years at both admission and the end of episode (1.5 
points lower at admission and 1.5 higher at the end of 
episode;).

In patients cared for by the palliative care advisory 
team, the overall median IPOS score both, on admis-
sion and at the end of the care episode, was lower in 2020 
compared to 2019: 3.0 points (p-value = 0.059) and 4.0 
points (p-value = 0.049), respectively. Data for the lat-
ter was normally distributed. While the non-parametric 
test showed no significant difference for the IPOS-score 
at the beginning of the episode, the t-test was significant 
(p-value = 0.037). Looking at physical symptoms only, 
the symptom subscale score in 2020 was 1.0 points 
lower on admission compared to 2019 (not significant, 
p-value = 0.167) and 3.0 points lower at the end of the 
episode in 2020(p-value = 0.025). In 2020, the median 
psycho-social subscale score was the same at the begin-
ning and 1.0 point lower at the end of the episode than 
the score in 2019 (p-value = 0.048).

Noteworthy in this context is the difference in com-
pleted IPOS assessments, respectively missings in the 
IPOS assessments, on overall and subscale level. On the 
palliative care unit, the number of completed assessments 
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on overall and subscale level was considerably higher in 
2020 than in 2019 while in the palliative care advisory 
team, it was the other way around. On admission to the 
palliative care unit, for example, only 30.9% (n = 17) of 
patients in 2019 had an overall IPOS assessment com-
pleted compared to 54% (n = 41) in 2020. In the palliative 
care advisory team, an overall IPOS assessment was com-
pleted for 47.4% (n = 64) at the beginning of an episode in 
2019 and for 40.0% (n = 48) in 2020.

In total, more patients (n = 15) died on the pallia-
tive care unit during the pandemic observation period 
compared to the year before. The proportion of patients 
discharged to home, other hospitals, or nursing homes 
decreased while the proportion discharged to a hospice 
increased slightly (by n = 5, 4.5%). In patients cared for 
by the palliative care advisory team, 6.9% less died in 
2020 compared to 2019, while the number of patients 
who were transferred to another hospital unit increased 
by 9.2%. Differences in both settings were not significant 
(PCU: p-value = 0.700, PC advisory team = 0.484).

In both settings, no differences regarding the categories 
of number of professions involved were observed (PCU: 
p-value = 0.986, PC advisory team: p-value = 0.484). The 
proportion of patient episodes in which less professions 
than the setting specific structural characteristic (below 

minimum number of involved professions/minimum or 
more professions involved) was almost identical in 2020 
compared to the previous year.

No relevant difference was detected on the pallia-
tive care unit regarding the mean of total minutes per 
day and patient (see Table  2). The average minutes 
spent per day and patient for each professional group 
was only slightly different in most professional groups. 
The only statistically significant difference was seen for 
median staff minutes of physiotherapists who spent 
3.8  min per day more with each patient in 2020 com-
pared to 2019 (p-value = 0.006). Also, the number of 
minutes documented by the nursing staff decreased 
in 2020 from 95.0  min per day and patient to 92.0  min 
(p-value = 0.158). A more detailed breakdown of staff 
minutes by type of activity showed that the minutes 
spent per day on a particular activity area differed before 
and during the pandemic. The total number of minutes 
the team spent directly with the patient increased dur-
ing the pandemic, while the number of minutes spent 
in direct contact with the family decreased significantly 
from 25.0  min in 2019 to 14.4  min per day in 2020 
(p-value = 0.040). Looking only at documented min-
utes of nursing care, little difference was found in the 
daily time nurses spent with patients and on systemic 

Table 2 Documented staff minutes per patient and day palliative care unit

p-values calculated with Mann–Whitney-U-test

Palliaitve Care Unit

2019 (N = 55) 2020 (N = 76)

median / IQR share in overall care 
(%)

median /IQR share in overall care 
(%)

p-value

Minutes per patient and day 150.0 / 36.7 100% 141.1 / 50 100% .539

Minutes per Patient and day by professional group

 Physician 28.8 / 17.4 22.5% 27.7 / 13.0 21.6% .326

 Nurse 95.0 / 34.0 66.5% 92.0 / 33.2 63.2% .158

 Social worker 1.8 / 4.5 2.4% 0.7 / 7.0 3.4% .952

 Respiratory Therapist 0.0 / 4.5 1.9% 1.0 / 7.5 2.4% .150

 Psychologist 0.7 / 5.0 2.0% 0.5 / 5.4 2.4% .977

 Physiotherapist 0.0 / 2.7 2.3% 3.8 / 9.7 3.7% .006
 Pastoral worker 0.7 / 5.2 2.4% 1.8 / 5.0 3.3% .876

Minutes per Patient and day by field of activity (all professional groups)

 Patient 101.7 / 24.9 66.0% 103.3 / 34.1 70.8% .446

 Family 25.0 / 30.7 19.8% 14.4 / 24.6 15.9% .040
 Systemic 13.2 / 7.4 8.5% 11.8 / 5.8 9.0% .853

 Professional 6.7 / 7.1 5.8% 5.5 / 5.7 4.4% .474

Nursing minutes per patient and day by field of activity

 Patient 77.9 / 21.0 78.9% 78.3 / 34.5 85.4% .875

 Family 13.9 / 16.1 17.6% 7.3 / 14.5 13.1% .007
 Systemic 1.0 / 2.0 1.3% 0.7 / 1.6 1.0% .199

 Professional 0.3 / 2.4 2.2% 0.0 / 0.6 0.5% .025
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activities. However, the time spent with patients’ families 
decreased significantly on average by 4.5% (6.6  min per 
patient and day, p-value = 0.007) during the pandemic 
and for professional contacts the time decreased by 1.7% 
(0.3 min per patient and day, p-value = 0.025).

Regarding the palliative care advisory team (Table  3), 
there were only slight non-significant differences in 
total minutes per patient per day between the years 
(p-value = 0.533). The situation was similar when min-
utes were broken down by professional group. However, 
similar to the data from the palliative care unit, there 
was a shift in staff minutes at activity level in the pallia-
tive care advisory team. The time spent in direct contact 
with patients’ family decreased significantly by 7.7% (by 
1,5  min per day and patient, p-value = 0.019), while the 
time spent in communication with other professionals 
increased significantly by 7.7% (by 5.9  min per day and 
patient, p-value < 0.001).

T-test sensitivity analyses for not equally distributed 
variables revealed no differences in significance com-
pared with the non-parametric tests.

Total unit-costs per patient per day for the pal-
liative care unit resulted in 1075 Euro for 2019 and 944 
Euro for 2020 (see Table 4). Total unit-costs per patient 
per day were 161 Euro for 2019 and 200 Euro for 2020 
for the palliative care advisory team. Costs per patient 
per day decreased significantly for 2020 compared to 
2019 for the palliative care unit (p-value < 0.001) and 
increased significantly for the palliative care advisory 
team (p-value < 0.001). The share of overhead costs 
is accounting for more than two thirds of total costs. 

Table 3 Documented staff minutes per patient and day palliative care advisory team

p-values calculated with Mann–Whitney-U-test

Palliative Care advisory team

2019 (N = 135) 2020(N = 120)

median / IQR share in overall care 
(%)

median / IQR share in overall care 
(%)

p-value

Minutes per patient and day 54.2 / 60.1 100% 66.9 / 56.4 100% .533

Minutes per Patient and day by professional group

 Physician 26.7 / 30.8 50.2% 29.4 / 33.3 53.7% .634

 Nurse 15.0 / 33.0 35.0% 15.0 / 29.9 33.1% .968

 Social worker 0.0 / 3.3 8.0% 0.0 / 10.4 9.1% .441

 Respiratory Therapist 0.0 / 0.0 0.2% .0500

 Psychologist 0.0 / 0.0 2.0% 0.0 / 0.0 0.9% .200

 Pastoral worker 0.0 / 3.3 4.7% 0.0 / 1.5 2.9% 1,000

Minutes per Patient and day by field of activity

 Patient 16.5 / 20.6 28.4% 17.2 / 19.2 28.6% .680

 Family 5.0 / 18.7 16.4% 3.5 / 9.7 9.7% .019
 Systemic 19.3 / 17.1 33.7% 19.2 / 17.7 32.7% .846

 Professional 10.8 / 10.3 21.4% 16.7 / 16.1 29.1% .000

Table 4 Summary results costs, per patient, per day

a Sum of nursing days (case multiplied by lenght of stay)\
b costs of resources in Euros per day
c costs of residual labor time, supplies and general hospital costs, per day
d Overhead costs/Total unit costs, p-values calculated with Mann–Whitney-U-
tests

Palliative care unit
2019 2020 growth 2019—2020 

in %
p-value

Care

 Cases 55 76 38.2%

 Days a 569 686 20.6%

 Length of stay 10.3 9.0 -12.8% .536

Costs in €
 Total unit costs 1075.8 944.1 -12.2% .000
 Direct costs b 134.7 131.3 -2.5% .376

 Overhead costs c 941.1 812.8 -13.6% .000
 Share overhead d 87.5% 86.1% -1.6%

Palliative care advisory team
2019 2020 growth 2019—2020 

in %
p-value

Care

 Cases 135 120 -11.1%

 Days a 851 645 -24.2%

 Length of stay 6.3 5.4 -14.7% .422

Costs in €
 Total unit costs 161.4 200.8 24.4% .000
 Direct costs b 54.4 57.3 5.3% .540

 Overhead costs c 107.0 143.5 34.1% .000
 Share overhead d 66.3% 71.5% 7.8%
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Whereas the overhead costs were significantly differ-
ent (p-value = 0.000) for both settings (see Table  4, for 
detailed analyses of each professional group see supple-
mentary Table 1, Appendix 2). Sensitivity analyses were 
conducted with increased nursing minutes, resulting in 
slightly significant direct unit-costs for the palliative care 
unit (p-value = 0.003), but not for the palliative care advi-
sory team (p-value < 0.001, see supplementary Table  2, 
Appendix 3).

Discussion
This is to our knowledge the first study quantitively 
describing the impact of the COVID-19 pandemic on 
work processes, time resources and costs in palliative 
care. The presented data indicate some minor differences 
before and during the pandemic and suggest changes in 
a) patient and care characteristics, b) work processes on 
team level, and c) costs per patient and day.

Impact on patient and care characteristics
The data indicate some similarities and differences sug-
gesting changes in care processes caused by the pan-
demic and the accompanying regulations. The proportion 
of people who died on the palliative care unit was almost 
identical in both years. The length of stay during the pan-
demic was shorter, both in the advisory team and the 
PCU. In contrast to the palliative care unit, less patients 
died when cared for by the palliative care advisory team 
during the pandemic time frame. This can be explained 
by the higher inhouse referral rate to the palliative care 
unit as the unit did not take any referrals from other hos-
pitals in that time. With more available bed capacities 
patients could be transferred quicker from the advisory 
team to the palliative care unit.

The patients’ burden and palliative care needs as 
assessed by the IPOS indicate significant differences 
in some respects comparing the years in both settings. 
However, considering the rather high and differing num-
bers of patients with no completed IPOS assessment in 
both settings, IPOS scores are only comparable to a very 
limited extent. However, it is noticeable that the number 
of incomplete assessments decreased on the palliative 
care unit and increased in the palliative care advisory 
team. The increasing numbers of completed assessments 
on the palliative care unit can be explained by the ongo-
ing implementation process of the use of outcome meas-
ures in the department and should be seen independently 
from the pandemic circumstances. However, for the 
palliative care advisory team a connection between the 
pandemic and the increase in incomplete assessments 
can be assumed with 7% more incomplete assessments 
in psychosocial items. This might be related to the sig-
nificantly less documented staff minutes spent on contact 

with family and friends leading to the team’s inability to 
assess family burden and other psychosocial aspects of 
the patients.

Impact on work processes on team level
Despite regulations to reduce infection risk, the num-
ber of professions involved in care and the cumulative 
time spent visiting patients did not decrease in 2020 
compared with the previous year. However, data indi-
cate that the visiting restrictions impacted on daily work 
routines. While the documented labour minutes per day 
and patient did not vary, a shift in activities could be 
observed. In both settings, less time was spent on con-
tacts with families. In the palliative care advisory team, 
the decrease was in favour of contacts with other profes-
sionals, on the palliative care unit in favour of the min-
utes documented for direct patient contact. This is most 
probably related to the visiting restrictions, as families 
and friends were not allowed to come to the hospital 
and thus, direct meetings of professionals with relatives 
were not possible. On the palliative care unit, where 
limited visits were allowed, relatives wanted to use this 
time primarily with the patients and did not meet health 
care professionals. The impact of visiting restrictions 
becomes especially evident when looking at the shift 
in documented nursing times per field of activity. Fam-
ily members are an important resource in palliative care 
since they provide emotional support and take on care 
activities themselves, such as helping the patient with 
body hygiene, use of the toilet, and helping with food 
preparation and intake. The lack of emotional and hands-
on support caused by the contact restrictions needed to 
be compensated by nursing staff. Time spent on general 
nursing activities was not documented and accordingly 
not subject of this analysis. Accordingly, the calculated 
times and costs can only be interpreted in terms of a ten-
dency, and it cannot be ruled out that there is a difference 
in nursing minutes per day and patient between the years 
and that the time spent in direct patient contact is actu-
ally much higher during the pandemic. This assumption 
is supported by the palliative care staffs’ perception of 
changes in their responsibilities and increased workload 
as reported in other studies [4, 6].

Impact on cost per patient and day
Even though only slight differences in the overall docu-
mented staff time and length of care episodes can be 
observed, the cost calculation indicates that the pan-
demic also had an impact on the cost per day and patient. 
Concerning the unit-costs, total unit-costs differed sig-
nificantly both for the palliative care unit and the pallia-
tive care advisory team, but in different directions. For 
the palliative care unit, the cost decreased while the cost 
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increased in the palliative care advisory team. Personnel 
costs were the major cost component. This is in line with 
the findings of Gardiner et al. and Becker et al. [11, 12]. 
The differences were mainly due to the differing length of 
stay. Vogl et al. also identified a high correlation between 
unit-costs and length of stay, as well as personnel costs as 
main cost component [13]. The overhead costs were sig-
nificantly different for both settings because these costs 
depend on the nursing days and hence on the length 
of stay, due to different capacity utilizations. The ris-
ing number of patients resulted in decreasing overhead 
costs and subsequently reduced total costs for the pal-
liative care unit. In contrast, the nursing days decreased 
for the palliative care advisory team with rising overhead 
costs and subsequently higher total costs. Length of stay 
was chosen for allocation of overhead costs as it reflects 
the every-day care needs linked to them, and as they are 
often used in hospital cost allocation [13, 14]. A disadvan-
tage is that allocating overheads by length of stay induces 
a high correlation with the unit-costs. Due to these 
overhead costs, the influence of COVID-19 on the costs 
of the palliative care unit and the palliative care advi-
sory team depended strongly on the length of stay. The 
direct unit-costs per patient per day were not affected 
by the COVID-19 pandemic because the minutes per 
patient and day were equal every day. Also, the sensitiv-
ity analysis with increased nursing minutes showed only 
little impact on the direct unit-costs per patient per day. 
Hence, the direct costs per patient per day were compa-
rable, regardless of the COVID-19 pandemic.

Clinical, political, and research implications
The shift in nursing time spent on contact to family on 
the palliative care unit during the pandemic underlines 
the important multifaceted role of nurses in care situa-
tions in general and during a crisis such as the pandemic 
specifically since they are the team members most 
likely compensating for the restricted access of visi-
tors. According to a recent review by Hugelius, visitor 
restrictions have mainly negative effects in several medi-
cal fields, especially for patients and their families and 
increase therefore the burden for health care workers 
[15]. Health care workers are affected by the pandemic 
on two levels – on a personal level, as individuals meet-
ing the same challenges any person meets during the 
time of uncertainty of this crisis, and on a professional 
level, since the pandemic affects their everyday work. 
High emotional distress and anxiety among health care 
workers in palliative care settings worldwide is the con-
sequence [4, 5].

Contact restrictions also have an impact on the every-
day life of patients and their families and affect the expe-
rience of illness and possible care decisions. This can 

result in palliative care patients being isolated or alone at 
the end of their lives or avoiding admission to the inpa-
tient area for fear of infection and isolation. In addition, 
patients and their relatives can no longer decide freely 
about the palliative medical approach at the end of life 
[16, 17]. These circumstances often are accompanied by 
psychological and social problems [18]. Contact restric-
tions and the accompanying lack of personal contact with 
the patient and information on the situation are most 
likely also of consequence for the family and their ability 
to process the progress of an incurable disease. Families’ 
increased burden and emotional distress were reported 
because of visiting restrictions and the lack of informa-
tion [19]. This may result in more complicated grief and 
feelings of guilt about not being able to care for their 
loved one.

Since contact to family members and friends was 
strictly limited, different aspects of the patients’ burden, 
such as unsolved problems with a family member, could 
easily be missed. In a regular palliative care setting, the 
staff would also talk to the family members and proba-
bly find other aspects restraining the patient. When this 
important part is missing, the care for the patient and 
support for the family fall short which might have conse-
quences for the quality of care being provided during the 
time of the pandemic.

Previous literature investigates mainly qualitatively, 
with semi-structured questionnaires and interviews, the 
situation of palliative care in general. Hence, this analy-
sis applies, in contrast to the existing literature, several 
standardized assessments for the comparison of patient 
characteristics. Data is collected in routine care to mirror 
the real world at a university hospital during the COVID-
19 pandemic. Additionally, resources in minutes are col-
lected at patient-level for diverse occupational groups, to 
allow a detailed analysis of differences between patients 
treated during and after the COVID-19 pandemic. Lit-
erature about the financial impact is very scarce. Changes 
in the daily routines, the higher workload and the visitor 
restrictions may subsequently increase the use of person-
nel resources and hence the costs for each patient. These 
assumptions about increasing costs should be investi-
gated with empirical data to strengthen the mainly quali-
tative literature about increasing use of resources and 
costs.

Researchers performing health service research dur-
ing a pandemic need to bear in mind the many effects 
the pandemic (or any other crisis) will have on the object 
of research, the field and accordingly the collected data. 
Care processes and quality of care might vary and have 
different outcomes during a crisis, and results need to 
be interpreted accordingly. Also, from a research eth-
ics point of view researchers need to consider the 
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increased burden of staff, families and patients and 
weigh up whether it is appropriate to add to this burden 
by conducting a research project in these exceptional 
circumstances.

Strengths and limitations
This study has both strengths and limitations. One 
strength is the analyses of staff time and costs and not 
only patient characteristics. This was possible, as the 
staff of the Department of Palliative Medicine routinely 
documents patient related time. The main limitation is 
the use of routine data rather than data specifically col-
lected for a research project. As described above, not all 
staff times were documented on the palliative care unit. 
This was especially the case for nurses, but it cannot be 
excluded that this also happened with other professional 
groups. Hence, the used data is incomplete and cannot be 
understood as the actual times spent for patient care. Dif-
ferences between the observation periods might be more 
pronounced, if we would have been able to include all 
times spent on patient care on the palliative care unit.

Further, we conducted an exploratory analysis only 
based on routine data of one university hospital in Ger-
many. Accordingly, the reported results mirror the work 
processes of this specific hospital against the background 
of the German health care system. Results might have 
been different if we could have included other institu-
tional and country data. However, it can be expected that 
outcomes would be similar in other teams and countries 
since hygiene and contact regulations were not German 
specific as are the palliative care specific work processes 
such as the involvement of family members in care.

The cost calculation was a first attempt to capture the 
impact of COVID-19 on the costs of palliative care units 
and palliative care advisory teams. Due to the applied 
cost calculation method, it was possible to consider the 
resources in minutes for each patient. Additionally, the 
indirect costs were included in the analyses. Neverthe-
less, costs were collected from the accounting depart-
ment with data from 2019. Hence, supplies and general 
hospital costs did not cover additional costs for example 
for COVID-19 tests and protection equipment. Whether 
there may be a bias, the costs would be underestimated 
for both settings. Furthermore, it was assumed that the 
number of employees and the payroll costs for the staff 
were equal for 2019 and 2020. If this was not the case, the 
overhead costs may be biased, resulting in either over- or 
underestimated unit-costs. The results of total unit-costs 
depend highly on the length of stay because the share of 
overhead costs is very high. Hence, the results are biased 
towards the degree of capacity utilization and the length 
of stay. Hence, this analysis is not appropriate for budget 

negotiations or for the development of a reimbursement 
system.

While a similar costing scheme has been used previ-
ously to calculate palliative care costs in the same univer-
sity hospital [12], it is not possible to use these results as 
a pre-COVID-19 reference. Especially, this is due to sub-
stantial changes involving incomparable differences both 
in organizational units, and in personnel intensity, both 
key in the calculations.

Conclusions
The COVID-19 pandemic and its accompanying regula-
tions affected palliative care, especially in terms of work 
processes and total unit costs. While total unit-costs per 
patient per day differed significantly between the years, 
this difference was due to the cost dependency on length 
of stay associated overhead costs. Direct costs per patient 
per day, however, were comparable, regardless of the 
COVID-19 pandemic. Care processes and quality of care 
might, however, vary and have different outcomes during 
a crisis such as the COVID-19 pandemic.

Visiting restrictions impacted on daily work rou-
tines. While the documented labour minutes per day 
and patient did not vary, a shift in activities could be 
observed. Due to contact restrictions, time spent on 
contacts with families decreased. Since contact to fam-
ily members and friends was strictly limited, different 
aspects of the patients’ burden, such as unsolved prob-
lems with a family member, could easily be missed which 
might have consequences for the quality of care being 
provided during the time of the pandemic.
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