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Background: Anxiety and depressive symptoms are commonly reported to have a high prevalence in 
advanced cancer patients. However, whether the severity of the symptoms change during a stay in a palliative 
care unit (PCU) and after discharge home has not been studied thus far. This prospective, longitudinal, 
single-center study screened for anxiety and depression as measured on the German version of Hospital 
Anxiety and Depression Scale (HADS-D) in a palliative care (PC) cancer cohort at three different time 
points. 
Methods: Consecutive patients (N=206) admitted to a PCU were evaluated of whom N=102 could be 
enrolled. Patients were screened for anxiety and depression using the HADS-D questionnaire: 24 h after 
admittance (P1), within 24 h before discharge (P2) and 2 weeks after discharge (P3). Longitudinal changes 
and influencing factors were determined. 
Results: Nearly 80% of all patients had at least at one time point a HADS score ≥8 indicating a clinically 
meaningful symptom burden. The P1 mean scores were 7.1±3.3 (anxiety) and 8.9±4.6 (depression). 
Depression was associated with underlying cancer type (P<0.05). Anxiety and depression stabilized during 
hospitalization (P2). However, a significant deterioration after discharge (P3) was observed (anxiety P=0.046; 
depression P=0.003), in particular in older patients (>65 years) and higher ECOG status (≥3). Patients with a 
short time since first diagnosis (<1 year) had significantly higher symptom burden compared to patients with 
a longer disease course. Participation was 50% emphasizing the difficulty to study PC patients. Most patients 
had advanced cancers (99%). Underlying cancer types consisted of a broad variety of solid tumors including 
15% hematological cases. Median survival was 1.1 months. 
Conclusions: The high prevalence of anxiety and depressive symptoms points to the need for 
psychological support. All PC patients should be screened for psychological distress to identify those in need 
of further assessment and treatment. The deterioration at home suggests the need for improved outpatient 
management, including home-based psychological support. Caregivers should be aware of the psychological 
vulnerability of newly diagnosed cancer patients, patients with lower functional status and higher age.
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Introduction

For cancer patients entering into a palliative care (PC) 
setting, their quality of life (QOL) can be influenced 
by uncertainty, leading to psychological distress. This 
often causes additional suffering at the end of life (1). 
Psychological distress can progress with physical decline 
and worsening of symptoms (2,3). Anxiety and depressive 
symptoms are commonly reported to have a high 
prevalence in advanced cancer patients. The prevalence 
of depressive symptoms differs remarkably in different 
studies from 8% to 77% (1,4-9). About 50% of patients 
with advanced cancer meet the criteria for a psychiatric 
disorder, the most common being adjustment disorders 
(11–35%) and major depression (5–26%) (10). Important 
risk factors for the development of depression in cancer 
patients are previous depressive episodes in past medical 
or family history (11), missing social support (12), younger 
age, advanced disease at first diagnosis, bad functional 
status (13), or bad symptom control (14). Risk factors for 
depression in PC patients are mostly unclear, but might 
be similar. The end of life is often associated with worries 
and anxiety. The prevalence of anxiety in advanced cancer 
patients ranges in different studies from 11% to 63% (4-9).  
In addition, anxiety and depression have been shown to 
adversely affect QOL (8,9). Depression even has been 
found to be an independent predictor of poor survival in 
patients with advanced cancer (15). Nevertheless, low rates 
of detection and treatment of psychological distress is still 
a crucial problem in PC (16). In treatment of advanced 
cancer patients, both psychosocial and pharmacological 
treatments are effective for anxiety and depression (10). 
Consequently, treating psychiatric conditions improves 
QOL in these patients (10). Taking all this into account, 
screening for psychological distress should be an integral 
part of PC. To date, a variety of screening tools to 
identify psychological morbidity in patients with somatic 
complaints are used. The Hospital Anxiety and Depression 
Scale (HADS) is the most widely used instrument (7,17,18). 
The HADS has been validated for many different patient 
populations, as well as for PC patients (19,20). Professional 
associations highly recommend the HADS based on 
objectivity, validity and reliability, including guidelines used 
for various somatic groups (21). A particular advantage 
of this questionnaire is the relatively short length (2– 
6 minutes) (18).

It should be noted that the terms “anxiety” and 
“depression” in these above mentioned studies are used 

in many ways and often include, but are not restricted to 
“anxiety disorder” and “major depression” as defined by 
DSM IV-criteria. In the present study the term “anxiety and 
depressive symptoms” is used in a broad sense of the word.

As described, psychological distress in terminally ill 
patients is a serious problem with high prevalence in 
those showing symptoms of anxiety and depression. The 
objectives of this study presented were (I) to screen for 
anxiety and depression using the validated German version 
of the HADS (HADS-D) (21) in PC patients at admission 
to our palliative care unit (PCU), (II) to detect changes in 
anxiety and depression levels measured by the HADS-D 
at discharge from PCU as well as two weeks afterward at 
home, and (III) to detect differences in the presence of 
anxiety and depressive symptoms with respect to socio-
demographic and clinical characteristics. 

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1346) (22).

Methods

Study design 

The PaRoLi study (Palliative Care in Rostock: Focus on 
Quality of Life) was conducted in a German PC cohort 
to screen for anxiety and depressive symptoms. The study 
was designed as a prospective, longitudinal, cohort survey 
for consecutive patients in the interdisciplinary PCU of 
Rostock University Medical Center and conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). The study was approved by the institutional ethics 
board of Rostock University Medical Center, Germany 
(No.: A 2013-0028) and informed consent was taken from 
all the patients. The study design is displayed in Figure 1. 
Anxiety and depressive symptoms were assessed until 24 h 
after admission (P1), within 24 h before discharge (P2) and 
two weeks after discharge (P3) using the HADS-D. 

Patients

From 5/2013 to 12/2013 consecutive PC patients were 
enrolled. The last follow-up and closure of the database 
was in 1/2015. All patients admitted to the PCU were 
screened. Patients eligible for study participation included 
those who were at least 18 years old and received PC. A 
further eligibility criterion was the capability to understand 
and respond to study questionnaires in German. Exclusion 

http://dx.doi.org/10.21037/apm-20-1346
http://dx.doi.org/10.21037/apm-20-1346
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criteria were very bad general health condition, cognitive 
impairment without orientation, and a “14-day limit” for 
interviews. The “14-day limit” was defined for re-admittances 
within the study period: at least 14 days should lie between 
two interviews to reduce the burden of study participation. 

The questionnaires were completed either self-employed 
or in a structured interview by the study team. For patients 
with minor cognitive impairment matching the inclusion 
criteria, a form with all answer options in large writing was 
provided. 

Data collection

Age, sex, main diagnosis, type of cancer, time since 
diagnosis, symptoms and ECOG performance status at 
admission, length of stay, and place and time of death were 
recorded for each patient. Type of discharge (classified into 
home, hospice, nursing home, other wards/hospital) as well 
as concomitant specialized outpatient PC after discharge 
was documented. 

Anxiety and depression (HADS-D)

The 14-item questionnaire comprises of two seven-item 
subscales, measuring anxiety and depressive symptoms 
during the previous week (17), each item consisting of a 
4-point Likert scale. Total scores for each subscale were 
calculated. They can range from 0 to 21, with higher 
scores indicating greater distress. Scores exceeding 10 on 
each subscale constitute a case definition for psychological 
morbidity, scores of 8–10 indicate sub-clinical caseness, 
and scores <8 represent non-cases respective to the original 
authors (17). In PC studies different cut-off values are used 
(4,7,23). The following definition was applied: a score ≥8 
indicates clinically meaningful anxiety or depression [9] 
as it has been shown that the balance between sensitivity 

and specificity regarding a cut-off of ≥8 seems to be most 
favorable for both scales (24). For better comparison with 
other studies, the cut-off ≥11 was also investigated. Besides, 
summing up of the anxiety and depression subscales, to 
a global score, can be evaluated for unspecific screening 
and progress, as anxiety and depressive symptoms develop, 
through common negative basic emotions. It can be used as 
a measure of the general mental distress in PC patients (19).  
According to the original authors, a global score ≥16 is 
connected to a pronounced mental abnormality (17).

Statistical analysis

Statistical evaluation was performed using IBM SPSS 
Statistics 22 for Windows. Results were obtained using 
descriptive statistics [frequency, mean value (MV), standard 
deviation (SD) and median]. All quantitative characteristics 
were found to be non-normally distributed by the results 
of Kolmogorov-Smirnov tests. In addition, survival time 
analyses according to Kaplan-Meier were performed. 
Survival was calculated between study inclusion and death 
of the patient or closure of the database in 01/2015. The 
test results of the HADS-D were calculated according 
to the instructions in the HADS-D manual (21). In the 
Kolmogorov-Smirnov test and Shapiro-Wilk test for normal 
distribution, all subscales and global scores were normally 
distributed except for the responses of the anxiety scale at 
the first and second time points. Depending on the scales 
Wilcoxon signed rank test and paired t-test were applied to 
detect longitudinal changes. To identify factors influencing 
the HADS-D results bivariate analyses (t-test or Mann-
Whitney U test) were performed. To detect an influence of 
the diagnosis the least significant difference (LSD) test was 
applied. Concerning missing data we omitted those cases 
with the missing data and analyzed the remaining. All P 
values resulted from two-sided statistical tests and values of 

Figure 1 Study design of PaRoLi study. Anxiety and depression were assessed at three different time points: within 24 h after admission (P1), 
within 24 h before discharge (P2) and two weeks after discharge (P3) using the HADS-D.

Admission 
to PC unit

Assessed for eligibility
(N=206)

Enrolled
(N=102)

P1 (N=94)
admission + max. 24 h

Excluded (N=104)
86 ineligible to participate
18 declined to participate

Excluded from P1 (N=8)
7 “14-day limit”
1 too ill

Excluded from P2 (N=41)
29 died
5 too ill
5 sudden transfer/discharge
1 withdrew consent
1 not completed

Excluded from P3 (N=43)
18 no feedback
12 died
5 too ill
5 other
2 withdrew consent
1 no contact information

Discharge from PC unit
(N=72)

P3 (N=29)
discharge +14 d

P2 (N=53)
24 h before discharge



3839Annals of Palliative Medicine, Vol 10, No 4 April 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(4):3836-3846 | http://dx.doi.org/10.21037/apm-20-1346

P<0.05 were considered to be statistically significant (22).

Results 

Study participation

In the study period, 206 consecutive patients were screened 
for eligibility. One hundred and two patients were eligible 
and consented to take part in the study (see Figure 1), thus 
the enrollment rate was 49.5%. Reasons for non-attendance 
were death during the stay, rejection of consent, bad general 
health condition, or sudden discharge. 

The phases of the study and reasons for non-participation 
are displayed in Figure 1. The actual participation rate for 
the first interview was 45.6% due to quick worsening of the 
medical condition. Fifty-two percent of study patients took 
part in the second interview. Of 41 sent questionnaires for 
the third interview, 29 were sent back (70.7%). In 78.2% 
inpatient surveys were performed in the form of structured 
interviews, the other patients filled out the questionnaires 
independently. 

Patient characteristics and clinical course

Patient characteristics and data of the patients’ clinical 
course are summarized in Table 1. The average age was 
expectedly high with a range from middle to high age. 
Most study patients had a cancer diagnosis. As time since 
diagnosis might influence anxiety and depressive symptoms, 
this variable was calculated. Patients knew their cancer 
diagnosis on average for two years. ECOG performance 
status was high: 65.7% of study participants had an ECOG 
3 or 4 when admitted to PCU. The mean stay was 8 days 
with a wide range. On average, patients were 3 days longer 
in hospital than in PCU. In the study period, nearly a third 
of the patients died in PCU, two thirds could be discharged 
most commonly into home. After discharge about a third 
(21/72) received specialized outpatient palliative care 
(SOPC), for patients in home care the percentage was 
37.5%. Mean survival after admission was 3.1 months, 
median survival after admission was 1.1 months. As to be 
expected, 92.2% of patients deceased within follow-up. 
Patients were most frequently married or in a partnership 
(65.5%), 57.6% were living at home with their family.

Anxiety and depression (HADS-D)

In total, 176 HADS-D questionnaires (174 anxiety, 176 

depression scores) were completed during the study period. 
Both, anxiety and depression screening scores were high 
in the analyzed cohort. Seventy-eight point seven percent 
of all patients had at least once a significant level of anxiety 
or depression (≥8) in one of the interviews, 50.0% at a 
cut-off value of 11 respectively. As displayed in Figure 2 
both mean sum scores showed little improvement during 
hospitalization (P=n.s.) but significant deterioration 
between discharge and two weeks afterward [anxiety 
(P=0.046), depression (P=0.003)]. Overall, both sum scores 
at P3 were higher than at P1 and P2 corresponding to 
an aggravation of anxiety and depressive symptoms. The 
global score revealed the same trend (Table S1). In a further 
longitudinal analysis only patients for whom questionnaires 
were available for all three time points were analyzed  
(Table 2). Results confirmed a similar symptom burden 
overtime as the analysis of the total cohort at each time 
point (Table S1). Overall, anxiety and depressive symptoms 
were stable during the inpatient stay, but worsened 
significantly at home after two weeks. This was true for all 
patients as well as for those patients having completed all 
three surveys as scheduled. 

Degree of anxiety and depressive symptoms

Overall, anxiety (52.1%) was less prevalent than depression 
(73.4%), regarding (≥8) in one of the interviews. At 
baseline, as measured on the HADS-D anxiety was present 
in 40.9%, with depression in 56.7% of the patients. These 
rates increased over time with a relevant anxiety level in 
44.8% and a clinically meaningful depression in 72.4% of 
the patients after discharge at home (Table S2). Hence, 
the proportion of conspicuous scores on both subscales 
increased from P1 to P3. It can also be stated that the 
proportion of abnormal values was higher in the outpatient 
than in the inpatient setting. 

To identify factors potentially influencing anxiety 
and depressive symptoms, subsequent analyses were 
performed. Underlying cancer had no significant influence 
on the degree of anxiety (P1, P2, P3) and depression (P2, 
P3), although numbers were low (Table S3). However, 
depression values on admission were heterogeneous based 
on the cancer type (P<0.05). As displayed in Figure 3 
abnormal depression scale values were more pronounced 
in patients suffering from gastrointestinal and urogenital 
cancers than patients with hematological or head-neck-
cancers. Age, gender, SOPC, or survival from admittance to 
the PCU did not influence the subscales in further analyses.

https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
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Table 1 Demographic characteristics and clinical course of patients

Variable Number (N=102)

Sex (female), No. (%) 46 (45.2)

Mean age, yrs±SD 68.6±11.7

Median (min – max), yrs 71 [44–89]

Cancer, No. (%) 101 (99.0)

Urogenital 17 (16.8)

Hematological 15 (14.9)

Gastrointestinal 15 (14.9)

Hepatobiliary tract 13 (12.9)

Head-neck 10 (9.9)

Pulmonary 7 (6.9)

Pancreatic 6 (5.9)

Gynecological 6 (5.9)

Others 12 (11.9)

Mean time since first diagnosis, mths±SD (min. – max.) 23.8±31.4 (0.5–146.5)

ECOG at admission, No. (%)

ECOG 1 13 (12.7)

ECOG 2 22 (21.6)

ECOG 3 46 (45.1)

ECOG 4 21 (20.6)

Mean length of stay PCU, days±SD (min. – max.) 8±5 [1–22]

Death during current stay in PCU, No. (%) 30 (29.4)

Discharge from PCU, No. (%) 72 (70.6)

Type of discharge, No. (%)

Home 48 (66.7)

Hospice 10 (13.9)

Care facility 8 (11.1)

Other ward/hospital 6 (8.3)

Mean survival after admission, mths±SD (min. – max.) 3.1±4.8 (0.0–19.3)

Deceased within follow-up, No. (%) 94 (92.2)

In particular cancer patients knowing only shortly their 
cancer diagnosis benefited from inpatient PC. Patients with 
first diagnosis less than 365 days ago had higher anxiety and 
depression scores at admission and at home (P<0.05, both). 
The MVs are displayed in Table 3. 

Based on the assumption that longer stays in a PCU 
might influence the degree of anxiety and depressive 

symptoms, the length of stay was analyzed accordingly 
(Table S4). Patients who stayed one week or less in PCU 
had significantly higher depression scores (P=0.032) 
at home. Accordingly, a longer stay on PCU was non-
significantly associated with less anxiety and depressive 
symptoms two weeks afterward. 

There was no significant difference between the results 

https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
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Figure 2 HADS-D sum scores according to time points. The HADS-D consists of two subscales, one for symptoms of anxiety and one 
for symptoms of depression. Subscale scores range from 0, indicating no distress, to 21, indicating maximum distress; a score ≥8 indicates 
clinically meaningful anxiety or depression. Numbers for each score are displayed. Significance analyses between time points (P1 vs. P2; P2 
vs. P3) are shown.
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Table 2 Longitudinal comparison: mean values of HADS-D subscales

Score P1 P2 P3
P1–P2  
P value

P2–P3  
P value

Anxiety (N) 27 27 27

MV±SD 6.29±2.89 6.33±3.35 7.85±4.61 0.871 0.046

Median (min – max) 6 [2–12] 6 [0–14] 7 [1–17]

Depression (N) 27 27 27

MV±SD 8.32±4.48 8.54±4.52 11.11±5.46 0.779 0.003

Median (min – max) 8.5 [1–19] 8.5 [1–18] 10 [1–21]
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Figure 3 Depression scale (HADS-D/D) at admission. Individual depression scores on admission to PCU are shown according to the 
underlying cancer type. The mean values (solid bars) and the HADS cut-off (dashed line) are displayed. PCU, palliative care unit.
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Table 3 Mean values of HADS-D for cancer patients depending on time from initial diagnosis

Score
P1  

MV ± SD
P2  

MV ± SD
P3  

MV ± SD
P1–P2  
P value

P2–P3  
P value

Anxiety

≥365 days 6.26±3.10 6.92±3.50 6.54±3.41 0.878 0.607

<365 days 7.95±3.42 8.06±4.35 10.00±4.97 0.900 0.172

P value 0.031 0.114 0.060

Depression

≥365 days 8.05±4.47 8.56±4.47 8.92±5.25 0.382 0.022

<365 days 10.16±4.75 10.67±4.86 13.60±4.79 0.732 0.256

P value 0.036 0.141 0.037

Global score

≥365 days 14.26±5.88 15.42±7.25 15.46±8.38 0.455 0.169

<365 days 18.12±7.06 18.72±8.01 23.60±9.41 0.891 0.128

P value 0.008 0.162 0.040

≥ initial diagnosis 365 days ago or longer (P1: N=43. P2: N=27. P3: N=13); < initial diagnosis less than 365 days ago (P1: N=43. P2: N=18. 
P3: N=10).

of younger and older patients. However, the significant 
deterioration from discharge to two weeks afterward was 
only found among patients with higher age (>65). This was 
true for anxiety (P=0.021) and for depression (P=0.010) 

scores (Table S5). 
The same findings were made regarding the ECOG 

performance status. A higher ECOG score at admission 
led to a more likely deterioration of anxiety (P=0.047) 

https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
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and depression (P=0.006) at home (Table S6). However, a 
high ECOG score did not correlate with higher age >65 
(P=0.268). 

Discussion

Here, we present the first study screening longitudinally for 
anxiety and depressive symptoms in a German PC cancer 
patient cohort at three different time points: at admission to 
a PCU, at discharge, and two weeks after discharge. Using 
the HADS-D scores, it was demonstrated that anxiety 
and depressive symptoms were prevalent in this cohort 
at unrecognized high levels. Very importantly we could 
identify that anxiety and depressive symptoms worsened 
shortly after discharge. To our knowledge no other study 
has measured this effect thus far.

At admission to PCU 41% of the 94 patients had 
clinically meaningful anxiety and 57% had relevant 
depression scores, demonstrating the high prevalence. 
Consequently, anxiety levels were lower than depression 
levels. These results are in line with other studies: Holtom 
and Barraclough [2000] state that in PC patients, anxiety 
is less frequent than depression. They found depression 
in 56% of patients, of whom 28% had relevant anxiety 
levels (18). Renom-Guiteras et al. screened prospectively 
in 61 PC cancer inpatients and showed a depression level 
of 62% and an anxiety level of 54% (25). Another study 
of Teunissen et al. showed possible depression in 56% and 
possible anxiety in 34% of 79 hospitalized advanced cancer 
patients (6). Bužgová et al. studied 225 cancer patients 
receiving PC in an oncology department and found anxiety 
to be present in 34% and depression in 48% of patients (9).  
In contrast, Austin et al. [2011] found anxiety and 
depression in only 20% of PC patients without significant 
difference between PC inpatients and those receiving PC 
at home (4). 

Of note, underlying cancer disease significantly 
influenced depression scores. Whereas hematological and 
head-neck cancer patients had lower depression scores, 
gastrointestinal and urogenital cancer patients had higher 
depression scores, at least at admission. There were no 
differences in regards to anxiety, although patient numbers 
were low. It can be stated that each patient population 
has specific needs. This has been shown in a randomized 
clinical trial by Temel et al. (26) amongst other studies. In 
their study, early integrated PC improved QOL and mood 
in patients with incurable cancers but patient outcomes 
varied by cancer type. In addition, a meta-analysis revealed 

that there is a high prevalence of anxiety and depressive 
symptoms in men with prostate cancer (27) pointing as well 
at the need for support of these patients. 

At discharge, anxiety levels had slightly improved and 
depression scores remained at the same high level. These 
data indicate that anxiety and depressive symptoms can be 
stabilized during a PCU visit. In contrast, Bužgová et al. 
measured a significant deterioration in advanced cancer 
patients overtime during inpatient stay. This study was 
conducted in an oncology department whereas our study 
took place in a PCU. In interventional studies, depression 
scores could be improved by integrated inpatient PC 
(additional to transplant care) and aromatherapy massage in 
a hospice setting (28,29). 

One of the most important findings of PaRoLi study 
is the fact that following discharge anxiety and depressive 
symptoms deteriorate significantly after short period of 
time. Studies by Lloyd-Williams et al. have shown that 
in an outpatient setting PC cancer patient depression 
scores remain largely stable (15,30). Other outpatient PC 
studies showed lower HADS scores (4,23,31). However, 
these patients were mostly early PC patients. To our 
knowledge, no other non-interventional study has analyzed 
psychological distress in a PC cohort longitudinally after 
discharge home. Whereas for cancer patients no specialized 
outpatient teams exist, this is the case for PC. In Germany, 
specialized outpatient PC teams exist consisting of nurses 
and doctors visiting patients at home to alleviate symptom 
burden. Our study was not powered to detect beneficial 
effects of SOPC and due to low numbers we couldn’t 
detect differences in patients receiving SOPC. Other 
studies showed beneficial effects of SOPC (not focusing on 
depression) (32). More research is needed to study the effect 
of SOPC on psychological distress.

Performing studies in a PC patient cohort is very 
difficult due to the medical conditions of the patients in 
this situation. The recruitment of study individuals from 
a limited number of often severely burdened patients in 
end of life care is a major challenge. Almost 15% of the 
palliative patients died within 24 hours after admission. 
Due to this vulnerability, we decided to screen only 
with HADS-D for anxiety and depression. The PaRoLi 
study was a non-randomized, single-center prospective 
study. Nevertheless, a large, consecutive patient number 
was screened—representing an unselected PC inpatient 
cohort. Participants of our study were almost exclusively 
advanced cancer patients. This corresponds to other 
PC studies (4,18,25). Moreover, data from the German 

https://cdn.amegroups.cn/static/public/APM-20-1346-supplementary.pdf
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Hospice and Palliative Care Evaluation, a national long-
term quality assurance project providing information on 
PC patients, showed that 92% of PC patients in Germany 
suffer from cancer (33). So, our study cohort can be seen as 
representative for a German PC cohort. 

The overall participation rate was 49.5%. Other 
prospective studies in PC report participation rates ranging 
from 28% to 74% (25,34-36). As expected, participation 
decreased over time due to quickly deteriorating functional 
status, pointing at the difficulties to perform longitudinal 
studies in a PC cohort. About one third of the patients 
died during PC stay. A limitation is the selection bias. 
Many patients stopped participating or refused initially to 
participate due to fatigue or pain. There was no assessment, 
when these patients got better during inpatient stay, because 
later enrollment was not part of the protocol. Thus, the 
overall picture may even be too positive. This bias may be 
circumvented by multiple study enrollments in subsequent 
studies.

Conclusions

In essence, our study points out that discharge and the time 
after discharge are crucial for the patients and interventions 
may have to be explored. This observation was particularly 
pronounced in patients with recent cancer diagnosis being 
probably still in the process of coping. Other negatively 
influencing factors were poor performance score and higher 
age. Our results integrate into existing data and demonstrate 
that patients with progressed disease often suffer from 
anxiety and depressive symptoms. 

In conclusion, the PaRoLi study adds important aspects 
of incurable cancer patient care. Anxiety and depressive 
symptoms should be screened for regularly in all PC 
patients, in particular after discharge from an inpatient 
setting. Future studies will have to address the potential 
beneficial effects of discharge.
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Table S1 Longitudinal comparison: mean values of HADS-D subscales (all questionnaires)

Score
P1 P2 P3 P1–P2 P2–P3

MV ± SD MV ± SD MV ± SD P-value P-value

Anxiety (N) (93) (52) (29)

MV ± SD 7.11 ± 3.32 6.96 ± 3.88 8.00 ± 4.57 0.679 0.046

median (min – max) 7 (0 - 15) 6 (0 - 19) 7 (1 - 17)

Depression (N) (94) (53) (29)

MV ± SD 8.94 ± 4.63 8.98 ± 4.64 10.90 ± 5.43 0.790 0.003

Median (min– max) 9 (0 – 21) 9 (1 – 21) 10 (1 - 21)

Global score (N) (93) (52) (29)

MV ± SD 16.03 ± 6.64 15.92 ± 7.67 18.90 ± 9.66 0.950 0.005

Median (min– max) 16 (3 – 34) 16 (3 – 37) 17 (2 – 38)

Table S2 Symptom burden at each time point

Score P1 P2 P3

Anxiety ≥ 11 – no. (%) 14 (15.1%) 9 (17.3%) 9 (31.0%)

Depression ≥ 11 – no. (%) 31 (33.0%) 18 (34.0%) 13 (44.8%)

Anxiety or depression ≥ 11 – no. (%) 34 (36.2%) 21 (39.6%) 13 (44.8%)

Anxiety ≥ 8 – no. (%) 38 (40.9%) 19 (36.5%) 13 (44.8%)

Depression ≥ 8 – no. (%) 56 (59.6%) 34 (64.2%) 21 (72.4%)

Anxiety or depression ≥ 8 – no. (%) 65 (69.1%) 36 (67.9%) 21 (72.4%)

Table S3 HADS-D depression scale according to cancer type

Cancer localization Number (N) Depression score at admission to PCU (MV ± SD)

Head-neck-cancer 10 6.00 ± 2.87

Hematological cancer 14 6.57 ± 4.82

Gastrointestinal cancer 15 9.93 ± 4.43

Urogenital cancer 17 10.06 ± 5.33

Supplementary
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Table S4 HADS-D scores depending on the length of stay in the PCU

Score
P1 P2 P3 P1–P2 P2–P3

MV ± SD MV ± SD MV ± SD P-value P-value

Anxiety

PCU ≤ 7 7.42 ± 3.17 6.57 ± 2.50 9.44 ± 4.50 0.277 0.059

PCU > 7 6.74 ± 3.48 7.28 ± 4.72 6.23 ± 4.15 0.688 0.372

P-value 0.310 0.956 0.059

Depression

PCU ≤ 7 8.90 ± 3.96 10.21 ± 3.82 12.81 ± 4.40 0.443 0.047

PCU > 7 8.98 ± 5.33 7.97 ± 5.05 8.54 ± 5.80 0.805 0.023

P-value 0.936 0.079 0.032

Global score

PCU ≤ 7 16.32 ± 5.97 16.78 ± 5.69 22.25 ± 8.59 0.867 0.033

 PCU > 7 15.70 ± 7.40 15.24 ± 8.98 14.77 ± 9.53 0.959 0.090

 P-value 0.655 0.477 0.038

≤ length of stay one week or less PCU (P1: N = 50. P2: N = 35. P3: N = 18); > length of stay more than one week PCU (P1: N = 43. P2: N = 
29. P3: N = 13)

Table S5 HADS-D scores depending on age

Score
P1 P2 P3 P1–P2 P2–P3

MV ± SD MV ± SD MV ± SD P-value P-value

Anxiety

≤ 65 7.63 ± 3.28 7.68 ± 3.42 7.82 ± 4.58 0.429 0.865

> 65 6.75 ± 3.32 6.55 ± 4.12 8.11 ± 4.69 0.929 0.021

P-value 0.223 0.227 0.870

Depression

≤ 65 8.24 ± 4.68 8.85 ± 4.48 9.91 ± 6.46 0.593 0.169

> 65 9.41 ± 4.57 9.06 ± 4.80 11.50 ± 4.79 0.969 0.010

P-value 0.232 0.874 0.454

Global score

≤ 65 15.87 ± 6.56 16.47 ± 7.37 17.73 ± 10.77 0.884 0.556

> 65 16.15 ± 6.75 15.61 ± 7.94 19.61 ± 9.17 0.892 0.004

P-value 0.844 0.693 0.619

≤ 65 years or younger (P1: N = 38. P2: N = 19. P3: N = 11); > older than 65 years (P1: N = 55. P2: N = 33. P3: N = 18)
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Table S6 HADS-D scores depending on ECOG performance status

Score
P1 P2 P3 P1–P2 P2–P3

MV ± SD MV ± SD MV ± SD P-value P-value

Anxiety

ECOG 1-2 6.41 ± 3.00 6.38 ± 3.29 7.27 ± 4.41 0.526 0.473

ECOG 3-4 7.48 ± 3.43 7.35 ± 4.24 8.44 ± 4.73 0.241 0.047

P-value 0.130 0.547 0.513

Depression

ECOG 1-2 8.53 ± 4.95 9.09 ± 4.59 9.00 ± 4.54 0.853 0.276

ECOG 3-4 9.15 ± 4.48 8.90 ± 4.74 12.06 ± 5.71 0.578 0.006

P-value 0.545 0.886 0.144

Global score

ECOG 1-2 14.94 ± 6.96 15.43 ± 6.93 16.27 ± 8.74 0.890 0.208

ECOG 3-4 16.61 ± 6.45 16.26 ± 8.23 20.50 ± 10.08 0.809 0.011

P-value 0.251 0.706 0.260

ECOG 1 or 2 (P1: N = 32. P2: N = 21. P3: N = 11); ECOG 3 or 4 (P1: N = 61. P2: N = 31. P3: N = 18)
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