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Abstract

Implementation of COVID-19 measures may have induced concerns about access and quality of health care for cancer
patients with bone metastases, and it may have affected their quality of life. In this study, we evaluated the effect of the first
COVID-19 lockdown on quality of life and emotional functioning of patients with stage IV cancer treated for painful bone
metastases in the UMC Utrecht, the Netherlands. A COVID-19 specific questionnaire was sent to active participants in the
Prospective Evaluation of interventional StudiEs on boNe meTastases (PRESENT) cohort, consisting of patients irradiated
for metastatic bone disease. Patient reported outcomes (PROs) were compared with the last two PROs collected within the
PRESENT cohort before the COVID-19 lockdown in the Netherlands on the 16th of March. For the 169 (53%) responders,
median age at start of lockdown was 68 years (range 38-92) and 62% were male. Patients reported a statistically significant
decrease in emotional functioning (83.6 to 79.2, P=0.004) and in general quality of life score during the COVID-19 lock-
down (72.4 to 68.7, P=0.007). A steep increase in feeling isolated was reported (18% before and 67% during lockdown).
This study has shown a strong increase in the experience of isolation and a decrease of emotional functioning and general
quality of life during the COVID-19 lockdown in cancer patients with bone metastases. Due to the nature of the treatment
of this patient population, efforts should be made to minimize these changes during future lockdowns.
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To accommodate the increasing pressure on the health care
system in The Netherlands, elective health care was post-
poned as much as possible. This included postponement
of most oncologic care to minimize infection risk, as can-
cer patients are considered a high-risk patient population
that would suffer severe complications when infected with
SARS-CoV-2. [3, 4] Therefore, national and local onco-
logical health care protocols were modified to minimise the
risk of transmission of the virus and maximize capacity for
COVID-19 care. [8]

This unprecedented situation is expected to have impacted
the life of many patients with metastasized cancer: imple-
mentation of the COVID-19 measures may have induced
concerns about their (access) to treatment and continuity
of health care. [9] In addition, measures of social distanc-
ing may have incapacitated caregiver support networks and
informal care schedules. [10] Since this palliative patient
population may not have the opportunity to catch up on lost
time after the pandemic has stabilized, mental health and
emotional functioning may have been seriously affected
as well. In this study, we evaluated the effect of societal
COVID-19 measures on changes in quality of life and emo-
tional functioning of patients with metastatic bone disease.

Methods
Study design and participants

The current study was conducted within the Prospective
Evaluation of interventional StudiEs on boNe meTastases
(PRESENT) cohort. [11] The PRESENT cohort includes
patients with bone metastases, referred to the Department
of Radiation Oncology of the University Medical Center
Utrecht (UMCU) in the Netherlands. Patients are invited
to participate in PRESENT prior to their appointment with
the radiation oncologist. Patients consented to longitudinal
collection of clinical data through medical records, and for
receiving questionnaires at regular intervals during and after
radiation treatment. The questionnaires consisted of: Brief
Pain Inventory (BPI), European Organisation for Research
and Treatment of Cancer quality of life questionnaires
(EORTC-C15-PAL and EORTC-BM22) and the Euro-
QoL five-dimensional instrument of health-related qual-
ity of life (EQ5D-3L). [11-14] The PRESENT-study was
approved by the Medical Ethics Committee of the UMCU
(NL49273.041.14, METC 13/261) and was registered on
clinicaltrials.gov (NCT02356497). For the current study, an
additional COVID-19 specific questionnaire was sent out to
active PRESENT cohort patients who had given informed
consent to receive quality of life questionnaires. This ques-
tionnaire was approved as an addendum to the PRESENT
study by the Medical Ethics Committee of the UMCU, and
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consisted of selected questions from the BPI, EORTC-C15-
PAL and EORTC-BM22 questionnaires, as well as ques-
tions developed by the study team to evaluate the impact of
COVID-19 measures on health care.

Data collection

On the 7th of April 2020, the additional online question-
naire was sent out to active PRESENT cohort participants,
shortly after the start of the national COVID-19 (partial
and “intelligent”) lockdown on the 16th of March. Patient
reported outcomes (PROs) within two years before the start
and during the COVID-19 lockdown (either collected with
the specific COVID-19 questionnaire or through regular
follow up cohort questionnaires) from individual patients
were included. Questionnaires filled in during lockdown
where defined as ‘during lockdown’(DL). The most recent
questionnaire before the start of lockdown was defined as
‘before lockdown-1’(BL-1); the questionnaire that was filled
out previous to that one was defined as ‘before lockdown-
2’(BL-2). If no questionnaire was completed within two
years before the start of the COVID-19 lockdown, the per-
taining patient was excluded from analysis.

Statistical analysis

Proportions, frequencies and means (M) with standard devi-
ations (SD) or medians with interquartile ranges (IQR) were
used to describe patient and tumor characteristics. Differ-
ences in PROs before and during COVID-19 lockdown were
analysed using a paired 7-test. All reported p values were
two-sided and p-values < 0.05 were considered statistically
significant. Statistical analyses were performed with the use
of IBM Statistical Package for Social Sciences (SPSS) soft-
ware, version 25 (IBM Corp, Armonk, NY).

Results

Between May 2013 and May 2020, 1761 patients were
included in PRESENT, 819 of whom were still active par-
ticipants. The extra COVID-19 questionnaire was sent to
the 318 active PRESENT participants who agreed to receive
questionnaires. Of these patients 169 (53%) completed the
COVID-19 questionnaire (Fig. 1). Median age at the start
of the lockdown was 68 years (range 38-92), 62% of the
patients were male and 88% lived together with their partner
and/or children (Table 1). Patient and tumor characteristics
were comparable between responders and the overall PRE-
SENT cohort as described in the prospective evaluation of
the cohort [11]. The median time between the start of lock-
down and the two most recent questionnaires before the start
of lockdown was 3 and 8 months respectively.
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Fig. 1 Flowchart of study
inclusion. Flowchart of study
inclusion. 169 responded to the

PRESENT bone metastasis cohort

May 2013 - May 2020

COVID specific questionnaire. N=1761
For analysis of the PROM’s
regular follow up questionnaires Exclusion
were added to the COVID- N =1455
specific questionnaires. This
resulted in 201 patients, of - Deceased (N = 942) o <
which 178 were available for - No informed consent for receiving
. questionnaires (N=377)
comparison between before - No known e-mail address (N=124)
lockdown-1 and during lock-
down, and 155 for comparison Y
between before lockdown-2 and Active study group
during lockdown N =318

Y

\ 4

Non-responders
N= 147 (46%)

- Non response (N=135)
- Deceased (N=6)

- No longer wishes to receive questionnaires (N=6)

None of the responders had been confirmatively infected
by the SARS-CoV-2 virus at the time the questionnaire was
returned (Table 2). Three responders were tested negative by
nasopharyngeal swab. Eleven responders (7%) had experi-
enced symptoms of fever and cough but were not tested for
the virus. The majority of patients (85%) were worried to
some extent about being infected by the COVID-19 virus.
Eighty-three responders (49%) worried more about their
(access to) health care due to the pandemic. When asked
whether their global health status had changed since the start
of the COVID-19 pandemic, 12 patients (7%) reported an
improvement in their global health status, 43 (25%) reported
a worsening, and 112 (65%) reported no change.

Changes in health care trajectories were reported by 153
(84%) of the responders, most of which were appointments
that were converted into online appointments, or appoint-
ments that were delayed or cancelled. Fifteen percent
(n=26) of the responders experienced a higher threshold to
contact their treating physician or general practitioner due to
the COVID-19 situation. Reasons were mostly linked to fear

Responders
N =169 (53%) h 4
Regular follow up
during lockdown
<« available
N=29
h 4

During lockdown questionnaire
available for analysis
N =201

v v

Before lockdown-1
questionnaire available
N=178

Before lockdown-2
questionnaire available
N =155

of overburdening health care professionals, or fear of having
to enter the hospital during the pandemic.

With regard to stress and anxiety related to the corona-
virus, 47 patients (28%) reported higher stress and anxiety
levels due to the pandemic, 49 patients (29%) experienced
no stress or anxiety whatsoever due to the pandemic, and
65 patients (39%) experienced stress and/or anxiety, but it
had not increased due to COVID-19. Twenty-eight (17%)
patients reported not to go outside at all due to lockdown
measures, and 79 (49%) rarely went out. One hundred and
six patients (63%) reported a decrease in physical and vir-
tual contact with family and friends, twenty-three (14%) of
whom reported to have barely any contact.

Quality of life
Data on quality of life during lockdown were available
from 201 patients. Information on the first timepoint

before the start of lockdown (BL-1) was available for
178 patients (89%). For the second timepoint before start
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Table 1 Baseline characteristics

Responders (n=169) PRESENT-
of responders and the cohort?
PRESENT-cohort (n=432)

Gender

Male (%) 104 (62) 255 (56)
Age at inclusion (years)

Median (range) 66 (33-92) 67 (28-90)
Primary cancer site (%)

Prostate 54 (35) 127 (29)

Breast 40 (26) 97 (23)

Lung 28 (18) 97 (23)

Other 34 (22) 111 (25)
Non-bone metastases (%)

Visceral 64 (38) 170 (39)

Brain 2(1) 6()
Radiation treatment

8 Gy; 1x8 Gy 72 (43) 290 (67)

30 Gy; 10x3 Gy 46 (27) 72 (17)

Other 51(39) 70 (16)
Age at time of start lockdown (years)

Median (range) 68 (38-92) N/A
Time between lockdown date and questionnaire (median)

Before lockdown-1 3 months N/A

Before lockdown-2 8 months N/A
Living situation

Alone 25 (15) N/A

With Partner 132 (78) N/A

With Children 16 (10) N/A

Other 6(4) N/A

“Based on the first analysis of the PRESENT cohort by Van der Velden et al. [11]

of lockdown (BL-2) information was available for 155
patients (77%) (Fig. 1).

General quality of life was reported to be significantly
lower during lockdown compared with BL-1 (Mean =69
and 72 respectively, P=0.007) (Fig. 2). This difference
was no longer present when comparing quality of life dur-
ing lockdown with timepoint BL-2. A significant differ-
ence was found between emotional functioning before and
during the COVID-19 lockdown (with a mean of 84 and
79 respectively, P=0.004) (Table 3). This difference was
similar when comparing the scores with the BL-2 with the
questionnaire filled out during lockdown (with a mean of
of 85 and 80 respectively, P=0.01).

Reported pain scores (NRS 0-10) were lower during
lockdown than BL-1 (Mean=2.9 and 3.4 respectively,
P=0.009) (Table 3). Notable differences were reported
for sense of isolation and stress. Before lockdown, 18%
patients experienced some degree of isolation from close
friends and relatives. During lockdown, this proportion
increased to 67% of patients. Stress was reported to some
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extent by 45% of the patients before lockdown and by 58%
of the patients during lockdown (Fig. 3 and Table 4).

Discussion

General quality of life and emotional functioning of
patients with metastatic bone disease deteriorated signifi-
cantly during the COVID-19 lockdown in the Netherlands.
There was a strong increase in feelings of isolation, from
18% before lockdown to 67% during lockdown, and 17%
of the patients did not, or barely leave their homes dur-
ing lockdown. The decrease of general quality of life and
emotional functioning in these challenging times during
the pandemic are worrying, even more so in this palliative
population who may not get a chance to regain quality of
life after the pandemic is over. Yang et al. have shown
that loneliness is an important mediator between social
isolation and cognitive functioning [15]. In other words,
preventing loneliness can be very helpful to counteract
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Table.2 Qgestions in the <?xtra Number Percentage
questionnaire sent out during of patients
lockdown about the effect of (N=169)
COVID-19 and the lockdown
on the patient’s health and Are / were you infected by the COVID-19 virus?
health care Yes, confirmed by nasopharyngeal swab 0 0.0
Possibly, I have or had fever and symptoms, but was not tested 11 6.5
No, I was tested negative 3 1.8
No, I had/ have no symptoms and I was not tested 148 87.6
Are you concerned about being infected by the COVID-19 virus?
Not at all 17 10.1
A little bit 93 55.0
Quite a bit 45 26.6
Very much 6 3.6
Are you worried about your health care as a result of COVID-19?
I worry more about my health care / treatment 83 49.1
I worry less about my health care / treatment 15 8.9
no difference since the start of COVID-19 64 37.9
Global patient impression of change regarding your global health status
since start of COVID-19 lockdown
Improved global health status 12 7.1
No change in global health status 112 66.3
Worsened global health status 43 254
Were there any changes in your health care as a result of COVID-19?
No changes 52 30.8
Measures were taken but appointments were kept face to face 11 6.5
Hospital appointments were converted to online appointments 62 36.7
Hospital appointments were cancelled 25 14.8
Hospital appointments were postponed 17 10.1
My treatment was altered 15 8.9
My treatment was postponed 10 5.9
My treatment was cancelled 9 53
Second opinion was postponed 3 1.8
Second opinion was cancelled 1 0.6
Did the threshold to contact your general practitioner or oncologist
change because of the COVID-19 situation?
Yes, I contact my physician less easily 26 15.4
Yes, I contact my physician more easily 3 1.8
No, nothing changed in how easily I contact my physician 133 78.7
Did you leave your house the last few days?
I don’t go outside at all anymore due to COVID-19 28 16.6
I go outside rarely, for instance to go for a short walk 79 46.7
I go outside as much as I can taking social distancing into account 31 18.3
I go outside just as much as before COVID-19 10 5.9
Other 13 7.7
How were your social contacts (physical and virtual) the last few days?
I have no or barely any contact with family and friends 23 13.6
Contact with my family and friends decreased 83 49.1
Contact with my family and friends stayed the same 37 21.9
I have more contact with my family and friends 18 11.1
Do you experience stress or anxiety due to the coronavirus?
I am stressed or anxious due to COVID-19 47 27.8
I am not at all stressed or anxious due to COVID-19 49 29.1
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Table 2 (continued) Number Percentage
of patients
(N=169)
There’s no difference in my stress level due to COVID-19 65 38.5
Table 3 Paire'd T-tegt to . Scale Timepoint n Mean SD t P
compare quality of life domains
before and during COVID-19 Worst pain 3 days (BPI) During Lockdown 177 2.85 2.58 2.63 0.009
lockdown Before Lockdown-1 177 336 2.82
During Lockdown 154 2.74 2.53 0.58 0.566
Before Lockdown-2 154 2.86 2.73
General Quality of Life During Lockdown 174 68.68 19.32 2.75 0.007
(EORTC-CI5-PAL) Before Lockdown-1 174 72.41 18.77
During Lockdown 152 69.3 19.19 0.99 0.326
Before Lockdown-2 152 71.05 20.37
Emotional functioning scale During Lockdown 177 79.24 20.73 2.92 0.004
(EORTC-C15-PAL) Before Lockdown-1 177 83.57 18.55
During Lockdown 154 80.36 19.74 2.62 0.01
Before Lockdown-2 154 84.80 18.20
BPI Brief Pain Inventory, EORTC European Organization for Research and Treatment of Cancer, SD
Standard diviation
*EORTC-QLQ C15 scores range from 0 to 100. Higher scores represent better outcomes
100 10+ continuing pandemic [16]. This could be in the form of
2 5ol . ’ Y o organizing informational symposia that patients can join
9 5 online or making sure that patients have the means to con-
o 60 § 6 tact health care providers if the need arises.
§ 40 g 2 . Interestingly, reduced pain scores were reported dur-
§ | g | BLA ing lockdown. This is a reassuring finding, as it shows that
= 2 |_| . DL palliative treatment of pain remains adequate, even though
0 T T 0 T many patients (89%) reported changes in their health care
- £ e ot 3 oa¥® as a result of COVID-19, such as postponed or cancelled
‘a\o\’"‘ -~ 9,‘;\0“5 appointments and/or treatments. In previous studies, an
o™ e ot association between pain response and quality of life was

Fig.2 Barchart of mean EORTC scores of General Quality of Life
and Emotional Functioning before and during lockdown. EORTC-
QLQ C15 scores range from O to 100, higher scores represent better
outcomes. Numeric rating scale (NRS) ranges from 0 to 10, higher
scores represent more pain. *Statistically significant difference
between the two timepoints

the negative impact of social isolation on cognitive func-
tioning. With the second wave we’re currently in, and the
realistic prospect of a third wave of COVID-19 infections
leading to another lockdown, it is suggested to be very
important to start facilitating safe contact moments for
patients and their (informal) care givers in order to prevent
negative effects of isolation on quality of life. Online peer-
to-peer contact or online mental health interventions might
enhance emotional and psychosocial wellbeing during a
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reported within the first three months after radiotherapy
[17, 18]. In the current study we found an improvement of
pain scores and a decrease in quality of life scores during
the COVID-19 lockdown. This could indicate a decreasing
association of pain response and quality of life in later stages
of follow up, or a strong influence of COVID-19 measures
on quality of life.

The prospective PRESENT cohort provided the unique
opportunity to compare patient reported outcomes before the
COVID-19 pandemic to outcomes during the pandemic in
the same population. This study was timed during the acute
phase of the COVID-19 pandemic, focusing on the short-
term impact of COVID-19 measures on this patient popula-
tion. However, it is known from publications on previous
viral threats such as the HIN1 pandemic in 2009, that some
psychological effects such as increased general anxiety can
last up to 30 months after the HIN1 pandemic in 2009 [10].
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Isolation from friends and family

Stress

100% 100%

- - [
80% 80%
70% 70%
W Very much 60% 0%

m Quite abit
: 50%
A fittle bit
m Not atall 40% 40%
30% 30%
20% 20%
10% 10%
0% 0%
Before Lockdown-2 Before Lockdown-1 During Lockdown Before Lockdown-2 Before Lockdown-1 During Lockdown
Dependence Worry about health

100% 100%
90% 90%
80% 80%
70% 70%
60% ' 60%

50%

Fig.3 Changes in Quality of Life before and during the COVID-19
lockdown. Percentage of patients reporting complaints about feelings
of isolation from friends and family, stress, dependence and worry

One shortcoming of our study is that the COVID spe-
cific questionnaire was not available before COVID. There-
fore, the reported answers to COVID specific questions are
lacking a baseline comparison. Moreover, as a result of the
COVID-19 measurements, active recruitment of new PRE-
SENT-participants was temporarily suspended to minimize
risk of transmission of the virus for this vulnerable patient
population. Consequently, the conclusion of this study was
predominantly based on patients who are no longer actively
treated with radiotherapy for their painful bone metastases
and could therefore be a selected population with a rela-
tively long survival compared with other stage IV patients.
Nevertheless, the study population was largely similar to the
general PRESENT cohort with respect to baseline character-
istics. The response rate to this study was also comparable
with the response rate normally observed in the cohort [11].

40% 40%
30% 30%
20% 20%
10% 10%

0% 0%

Before Lockdown-2 Before Lockdown-1 During Lockdown

50%

Before Lockdown-2 Before Lockdown-1 During Lockdown

about health on the timepoints before lockdown-2, before lockdown-1
and during lockdown. A steep increase in feelings of isolation is
reported during lockdown

Therefore, we expect our results to be representative of the
general cohort population.

Although interpretation of single quality of life items may
be limited when not used within the validated domain scales,
we observed a notable increase in symptoms of isolation
and stress. Feelings of isolation are to be expected and most
likely linked to the imposed COVID-19 measures of lock-
down, as patients were urged to stay home and have as little
contact with other people as possible. Although these meas-
ures were important for containment of the virus, the effect
they had on this specific population gives reason for concern.
Given the nature of the prognosis of stage IV cancer, these
patients cannot postpone their plans to pick up life when the
pandemic is over. They may have missed out time for their
personal wishes and activities before they are conditionally
no longer able to do so. For this reason, the impact of social
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Table 4 Frequencies of separate items in EORTC C15-PAL and
BM22 questionnaires at two time points before start of lockdown and
during lockdown

Before lock- Before lock- During
down-2 N (%) down-1N (%) lockdown N
(%)
Stress N=155 N=178 N=200
Not at all 84 (54) 98 (55) 85 (43)
A little bit 58 (37) 64 (36) 86 (43)
Quite a bit 11(7) 13 (7) 26 (13)
Very much 2(1) 312 3(2)
Isolationfrom close N=153 N=176 N=197
friends and relatives
Not at all 128 (84) 144 (82) 66 (34)
A little bit 19 (12) 25 (14) 78 (40)
Quite a bit 4(3) 6(3) 39 (20)
Very much 2(D) 1(1) 14 (7)
Dependence N=154 N=176 N=198
Not at all 79 (51) 81 (46) 75 (38)
A little bit 52 (34) 58 (33) 82 (41)
Quite a bit 16 (10) 27 (15) 32 (16)
Very much 7(5) 10 (6) 9(5)
Worry about health N=154 N=176 N=198
Not at all 30 (20) 42 (24) 29 (15)
A little bit 79 (51) 66 (38) 99 (50)
Quite a bit 30 (20) 51(29) 55 (28)
Very much 15 (10) 17 (10) 15(8)

distancing could also be bigger in this population than in
other (cancer) patients.

Conclusion

This study has shown a strong increase in feelings of isola-
tion and a decrease of emotional functioning and general
quality of life during the COVID-19 lockdown in patients
with stage IV cancer who were treated in our institution for
painful bone metastases. Whilst COVID-19 measures are
important to control and reduce further spread of the Sars-
CoV-2 virus, the implications of these measures on vulner-
able populations should not be overlooked. The increased
feelings of isolation and psychological stress should be
minimized by creating safe contact moments for patients
and their support network.

Funding None.

Data availability Research data are stored in an institutional repository
and will be shared upon reasonable request to the corresponding author.

@ Springer

Compliance with ethical standards

Conflict of interest All the authors declared that they have no conflict
of interest to declare.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. WHO Director-General’s opening remarks at the media briefing
on COVID-19-11 March 2020. https://www.who.int/dg/speeches/
detail/who-director-general-s-opening-remarks-at-the-media-brief
ing-on-covid-19---11-march-2020 Accessed 7 July 2020

2. Kutikov A, Weinberg DS, Edelman MJ, Horwitz EM, Uzzo RG,
Fisher RI (2020) A war on two fronts: cancer care in the time
of COVID-19. Ann Intern Med 172(11):756-758. https://doi.
org/10.7326/M20-1133
El Amrani M, Truant S, Turpin A (2020) COVID 19 and cancer:
what are the consequences of the cancer care reorganization? Bull
Cancer. https://doi.org/10.1016/j.bulcan.2020.04.001

4. Liang W, Guan W, Chen R et al (2020) Cancer patients in SARS-
CoV-2 infection: a nationwide analysis in China. Lancet Oncol
21(3):335-337. https://doi.org/10.1016/S1470-2045(20)30096-6

5. The impact of COVID-19 on oncology professionals: Initial
results of the ESMO resilience task force survey collaboration |
OncologyPRO. https://oncologypro.esmo.org/meeting-resources/
esmo-virtual-congress-2020/the-impact-of-covid-19-on-oncol
ogy-professionals-initial-results-of-the-esmo-resilience-task-force
-survey-collaboration Accessed 18 Nov 2020

6. Deroose CM, Lecouvet FE, Collette L et al (2020) Impact of the
COVID-19 crisis on imaging in oncological trials. Eur J Nucl
Med Mol Imaging 47(9):2054-2058. https://doi.org/10.1007/
$00259-020-04910-y

7. Dinmohamed AG, Visser O, Verhoeven RHA et al (2020) Fewer
cancer diagnoses during the COVID-19 epidemic in the Neth-
erlands. Lancet Oncol. 21(6):750-751. https://doi.org/10.1016/
S$1470-2045(20)30265-5

8. The Lancet Oncology (2020) COVID-19: global consequences for
oncology. Lancet Oncol 21(4):467. https://doi.org/10.1016/S1470
-2045(20)30175-3

9. Hisham IN, Townsend G, Gillard S, Debnath B, Sin J (2020)
COVID-19—The perfect vector for a mental health epidemic.
BJPsych Bull. https://doi.org/10.1192/bjb.2020.60

10. Taha S, Matheson K, Cronin T, Anisman H (2014) Intolerance of
uncertainty, appraisals, coping, and anxiety: the case of the 2009
HINI pandemic. Br J Health Psychol 19(3):592-605. https://doi.
org/10.1111/bjhp.12058

11. vander Velden JM, van der Linden YM, Versteeg AL et al (2018)
Evaluation of effectiveness of palliative radiotherapy for bone
metastases: a prospective cohort study. J RadiatOncol 7(4):325—
333. https://doi.org/10.1007/s13566-018-0363-6



http://creativecommons.org/licenses/by/4.0/
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.7326/M20-1133
https://doi.org/10.7326/M20-1133
https://doi.org/10.1016/j.bulcan.2020.04.001
https://doi.org/10.1016/S1470-2045(20)30096-6
https://oncologypro.esmo.org/meeting-resources/esmo-virtual-congress-2020/the-impact-of-covid-19-on-oncology-professionals-initial-results-of-the-esmo-resilience-task-force-survey-collaboration
https://oncologypro.esmo.org/meeting-resources/esmo-virtual-congress-2020/the-impact-of-covid-19-on-oncology-professionals-initial-results-of-the-esmo-resilience-task-force-survey-collaboration
https://oncologypro.esmo.org/meeting-resources/esmo-virtual-congress-2020/the-impact-of-covid-19-on-oncology-professionals-initial-results-of-the-esmo-resilience-task-force-survey-collaboration
https://oncologypro.esmo.org/meeting-resources/esmo-virtual-congress-2020/the-impact-of-covid-19-on-oncology-professionals-initial-results-of-the-esmo-resilience-task-force-survey-collaboration
https://doi.org/10.1007/s00259-020-04910-y
https://doi.org/10.1007/s00259-020-04910-y
https://doi.org/10.1016/S1470-2045(20)30265-5
https://doi.org/10.1016/S1470-2045(20)30265-5
https://doi.org/10.1016/S1470-2045(20)30175-3
https://doi.org/10.1016/S1470-2045(20)30175-3
https://doi.org/10.1192/bjb.2020.60
https://doi.org/10.1111/bjhp.12058
https://doi.org/10.1111/bjhp.12058
https://doi.org/10.1007/s13566-018-0363-6

Clinical & Experimental Metastasis (2021) 38:209-217

217

12

13.

14.

15.

16.

Pilz MJ, Aaronson NK, Arraras JI et al (2020) Evaluating the
thresholds for clinical importance of the EORTC QLQ-C15-PAL
in patients receiving palliative treatment. J Palliat Med. https://
doi.org/10.1089/jpm.2020.0159

Echteld MA, Onwuteaka-Philipsen B, van der Wal G, Deliens L,
Klein M (2006) EORTC QLQ-C15-PAL: the new standard in the
assessment of health-related quality of life in advanced cancer?
Palliat Med 20(1):1-2. https://doi.org/10.1191/0269216306pm 109
Oed

Chow E, Bottomley A (2009) Understanding the EORTC QLQ-
BM?22, the module for patients with bone metastases. Expert Rev
Pharmacoeconomics Outcomes Res 9(5):461-465. https://doi.
org/10.1586/erp.09.50

Yang R, Wang H, Edelman LS et al (2020) Loneliness as a media-
tor of the impact of social isolation on cognitive functioning of
Chinese older adults. Age Ageing 49(4):599-604. https://doi.
org/10.1093/ageing/afaa020

Soklaridis S, Lin E, Lalani Y, Rodak T, Sockalingam S (2020)
Mental health interventions and supports during COVID- 19

17.

18.

and other medical pandemics: a rapid systematic review of
the evidence. Gen Hosp Psychiatry 66:133-146. https://doi.
org/10.1016/j.genhosppsych.2020.08.007

Westhoff PG, De Graeff A, Monninkhof EM et al (2015) Quality
of life in relation to pain response to radiation therapy for painful
bone metastases. Int J RadiatOncolBiolPhys 93(3):694-701. https
://doi.org/10.1016/].ijrobp.2015.06.024

Westhoff PG, Verdam MGE, Oort FJ et al (2016) Course of qual-
ity of life after radiation therapy for painful bone metastases: a
detailed analysis from the dutch bone metastasis study. Int J Radi-
atOncolBiol Phys. 95(5):1391-1398. https://doi.org/10.1016/j.
ijrobp.2016.03.032

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1089/jpm.2020.0159
https://doi.org/10.1089/jpm.2020.0159
https://doi.org/10.1191/0269216306pm1090ed
https://doi.org/10.1191/0269216306pm1090ed
https://doi.org/10.1586/erp.09.50
https://doi.org/10.1586/erp.09.50
https://doi.org/10.1093/ageing/afaa020
https://doi.org/10.1093/ageing/afaa020
https://doi.org/10.1016/j.genhosppsych.2020.08.007
https://doi.org/10.1016/j.genhosppsych.2020.08.007
https://doi.org/10.1016/j.ijrobp.2015.06.024
https://doi.org/10.1016/j.ijrobp.2015.06.024
https://doi.org/10.1016/j.ijrobp.2016.03.032
https://doi.org/10.1016/j.ijrobp.2016.03.032

	Impact of the COVID-19 pandemic on quality of life and emotional wellbeing in patients with bone metastases treated with radiotherapy: a prospective cohort study
	Abstract
	Introduction
	Methods
	Study design and participants
	Data collection
	Statistical analysis

	Results
	Quality of life

	Discussion
	Conclusion
	References




