
Colorectal Cancer Care and Patients’ Perceptions Before and During

COVID-19: Implications for Subsequent SARS-CoV-2 Infection Waves

Jeroen W.G. Derksen , PhD,1,2,* Anne M. May , PhD,1 Lonneke V. van de Poll-Franse, PhD,3,4,5

Belle H. de Rooij , PhD,3,5 Dorothee A. Hafkenscheid, BSc,1 Helena M. Verkooijen , PhD,6

Miriam Koopman , PhD,2 Geraldine R. Vink , PhD2,3 on behalf of the PLCRC study group

1Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht University, Utrecht, the Netherlands, 2Department of Medical
Oncology, University Medical Center Utrecht, Utrecht University, Utrecht, the Netherlands, 3Department of Research and Development, Netherlands Comprehensive
Cancer Organisation (IKNL), Utrecht, the Netherlands, 4Division of Psychosocial Research & Epidemiology, the Netherlands Cancer Institute, Amsterdam, the
Netherlands, 5Department of Medical and Clinical Psychology, Center of Research on Psychological and Somatic Disorders (CoRPS), Tilburg University, Tilburg, the
Netherlands, and 6Imaging Division, University Medical Center Utrecht, Utrecht University, Utrecht, the Netherlands

*Correspondence to: Jeroen W.G. Derksen, PhD, Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht University, PO Box
85500, 3508 GA, Utrecht, the Netherlands (e-mail: h.w.g.derksen-2@umcutrecht.nl).

Abstract

Background: Changes in colorectal cancer (CRC) care planning because of the coronavirus disease 2019 (COVID-19) pandemic
and associated health-related quality of life (HRQoL) and well-being of patients with CRC are unknown. We report changes in
CRC care and patient-reported outcomes including HRQoL, distress, and loneliness during the first wave of severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2). Methods: In April 2020, 4984 patients included in the nationwide Prospective
Dutch Colorectal Cancer cohort were invited to complete a COVID-19–specific questionnaire, together with the validated
European Organisation for Research and Treatment of Cancer Core Quality of Life Questionnaire (QLQ-C30), De Jong Gierveld,
and Hospital Anxiety and Depression Scale. Clinical data were obtained from the Netherlands Cancer Registry. Scores were
compared with the year prior to COVID-19 and with an age- and sex-matched control population during COVID-19. Results:
In total, 3247 (65.1%) patients responded between April and June 2020. Of the patients, 17% had canceled, postponed, or
changed hospital visits to a telephone or video consult, and 5.3% had adjusted, postponed, or canceled treatment. Compared
with controls, patients reported worse HRQoL but comparable distress and less social loneliness (patients ¼ 21.2%; controls ¼
32.9%). Compared with pre–COVID-19, clinically meaningful deterioration of HRQoL was more prevalent in patients with
changes in cancer care planning than in patients without changes. Prior to undergoing or currently undergoing treatment
and infection worries were associated with lower HRQoL. Conclusions: CRC patients reported equal anxiety and depression
but worse HRQoL than the control population. Changes in care planning were associated with deterioration of HRQoL and
increased anxiety. In case of 1 or more risk factors, health-care specialists should discuss (mental) health status and possible
support during future SARS-CoV-2 infection waves or comparable pandemics.

In March 2020, shortly after the outbreak of the coronavirus dis-
ease 2019 (COVID-19) pandemic, hospitals were suddenly re-
quired to reorganize to optimize clinical care for patients with
COVID-19 and lower the risk of infection for all others involved.
Consequently, ensuring the timely and optimal non–COVID-19
care has become increasingly challenging. Moreover, because of
the absence of herd immunity and incomplete administration
of all inhabitants with an effective COVID-19 vaccine, most
countries will face multiple “waves” of infections. Current pro-
jections estimate that the COVID-19 pandemic could last years,

possibly leading to prolonged or intermittent measures ranging
from social distancing to (partial) lockdowns, ultimately to
maintain intensive care capacity (1). Therefore, it is important
to ensure that patients continue to receive essential care while
minimizing their risk of severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) infection and to evaluate how initial
clinical reorganizations were perceived by patients in terms of
health-related quality of life (HRQoL) and mental well-being.

Here, we aim to: 1) evaluate changes in colorectal cancer
(CRC) treatment and follow-up care during the first wave of
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SARS-CoV-2 infections in the Netherlands; 2) compare HRQoL
and well-being of CRC patients with an age- and sex-matched
noncancer control population; 3) study whether CRC patients
experience clinically meaningful changes in HRQoL and mental
well-being during the COVID-19 outbreak, as compared with the
year before COVID-19; and 4) investigate which sociodemo-
graphic and clinical factors are related to changes in patient-
reported outcomes (PROs).

Methods

Design and Setting

The current study is an observational study embedded in the
ongoing nationwide Prospective Dutch Colorectal Cancer
(PLCRC) cohort, an initiative coordinated by the Dutch
Colorectal Cancer Group. PLCRC consists of patients diagnosed
with a malignancy of the colon and/or rectum (International
Classification of Diseases, 10th edition [ICD-10]: C18-20) in the
Netherlands. The PLCRC study protocol, described in more de-
tail elsewhere (2), has been approved by the Medical Research
Ethics Committee Utrecht, the Netherlands. At PLCRC entry,
participants provide informed consent and can opt to receive
longitudinal questionnaires, which allows for a swift imple-
mentation of questionnaire-based observational studies.
Clinical data was obtained through linkage with the
Netherlands Cancer Registry.

Study Population

In total, 4984 PLCRC participants who provided informed con-
sent for receiving questionnaires were invited to participate in
the current study and received an additional COVID-19–specific
questionnaire on oncologic practice patterns, cancer care,
HRQoL, and well-being during the COVID-19 outbreak. During
the first national lockdown from March 23 to June 1, 2020, the
COVID-19–specific questionnaire was sent out on April 17, 2020,
and was received until June 1, 2020. Patients were included in
the longitudinal analysis when a previous questionnaire of
PLCRC was completed in the year before the COVID-19 pan-
demic (ie, between January 1, 2019, and January 31, 2020).

Noncancer Control Population

Normative data on quality of life, symptoms, functioning, and
comorbidities from a representative sample of the Dutch popu-
lation was available from the Patient Reported Outcomes
Following Initial Treatment and Long term Evaluation of
Survivorship (PROFILES) registry and collected between May 4
and May 26, 2020 (3). This noncancer control population was
matched to the PLCRC population based on a frequency distri-
bution over age (younger than 30 years, 30-49, 50-69, 70 years
and older) and sex strata to maximize the number of control
participants matched to patients (ratio patients to norm 1:0.4).

Data Collection

Sociodemographic and clinical data were obtained from the
Netherlands Cancer Registry and include age, sex, date of pri-
mary cancer diagnosis, tumor location, stage at diagnosis, pri-
mary treatment received, and time since diagnosis
(categorized). The ICD-10 was used to classify tumor types, and

the TNM classification system was used to classify disease stage
(4,5). Additional patient-reported sociodemographic data in-
cluded educational level, marital status or partnership, living
situation, height, and weight. Patient-reported clinical variables
included current presence of metastases, current treatment sta-
tus, and presence of comorbidities [adapted self-administered
comorbidity questionnaire (6)]. Detailed information on data
categorization and design of questionnaires can be found in the
Supplementary Methods (available online).

COVID-19–Specific Questionnaire (Only During COVID-19).
Questions regarding SARS-CoV-2 infection status, the fear of
getting COVID-19, and the impact on cancer treatment and
follow-up care as experienced by the patient were developed by
the Dutch Federation of Cancer Patients Organisations and the
PROFILES Registry Group. Experiences with telephone or/or
video consultation (TC/VC) were assessed based on questions
developed by Barsom et al. (7), and the European Organisation
for Research and Treatment of Cancer Core Quality of Life
Questionnaire (EORTC QLQ-C30) response format was applied.

HRQoL Questionnaire (Pre- and During COVID-19). The vali-
dated European Organisation for Research and Treatment of
Cancer (EORTC) QLQ-C30 (8) was used to evaluate the patients’
quality of life, daily functioning, and complaints of common
symptoms. Only during COVID-19, an additional single-item
scale was added to assess worries about future health [from
EORTC library (9)]. Linear transformation was used to obtain
scores ranging from 0 to 100, where a higher score represents a
higher (“better”) level of functioning or higher (“worse”) level of
symptoms (10).

HADS Questionnaire (Pre- and During COVID-19). Anxiety and
depressive symptoms of patients were assessed using the
Hospital Anxiety and Depression Scale (HADS) (11). To identify a
clinically relevant level of anxiety or depression, a cutoff score
of 8 was used (12).

Loneliness Questionnaire (Only During COVID-19). Loneliness
was assessed using the De Jong Gierveld short scales for social
and emotional loneliness (13).

Statistical Analyses

Patient characteristics were compared with the matched non-
cancer control population by means of the independent sam-
ples t test or v2 test. To facilitate the interpretation of cross-
sectional HRQoL measures, prevalences of patients and control
participants exceeding thresholds for clinical importance (TCIs)
were compared (14). General Linear Models and logistic and or-
dinal regression models were used to compare well-being of
CRC patients with the matched control population, while
adjusting for education level, marital status, living situation,
comorbidities, and COVID-19 status. Mean changes in HRQoL,
anxiety, and depression from less than 1 year pre–COVID-19 to
during the COVID-19 pandemic were analyzed using the paired
samples t test. In the subgroup of patients in treatment, a sensi-
tivity analysis was performed by metastatic vs nonmetastatic
disease. Logistic regression was used to test differences in prev-
alence of patients reporting a clinically meaningful worsening
of HRQoL [ie, �10 points (15)], anxiety, and depression [ie, �1.5
points (16)] by alterations in cancer care planning, while adjust-
ing for age, sex, and comorbidities. Here, the Holm’s sequential
Bonferroni procedure was used to deal with inflated family-
wise error rates because of multiplicity (17). Lastly, multivari-
able linear regression models including a priori selected varia-
bles were used to determine factors associated with changes in
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global quality of life, anxiety, and depression from pre–COVID-
19 to during the COVID-19 outbreak. A P value of less than .05
was considered statistically significant unless otherwise stated,
and all tests were 2-sided.

Results

Respondent Characteristics

A total of 3247 patients (65.1%) returned their COVID-19–specific
questionnaire (Figure 1). A total of 2664 noncancer control par-
ticipants (75.9%) completed the COVID-19–specific question-
naire, of whom 1114 were age- and sex-matched to the patients.

Participants had a mean age of 67 (SD ¼ 10) years, 63.1%
were male, and 19.7% of the patients reported presence of me-
tastases (Tables 1 and 2). Patients reported more comorbidities,
were higher educated, more often married, and more often lived
with a partner without children, compared with the control
population. Changes in hospital visits or treatment plans were
associated with presence of comorbidities (respectively, 37.0%
and 41.5% with �2 comorbidities vs 33.4% in the total CRC pa-
tient population).

Changes in Treatment and Follow-up Care During
COVID-19

In our total study population, 17% of patients had canceled and/
or postponed hospital visits or visits that were changed into a

TV or VC, and 5.3% reported adjusted, postponed, and/or can-
celed treatment.

Of 594 patients prior to or currently in treatment during
COVID-19, 86 patients (14.5%) reported postponed and/or can-
celed hospital visits, and 128 patients (21.5%) had their visit
changed to a TC or VC (Supplementary Table 1, available on-
line). In 34 patients (5.7%), treatment was adjusted, in 48
patients (8.1%) postponed, and in 4 patients (0.7%) systemic or
targeted treatment was canceled. In case of physical com-
plaints or concerns, patients reported a barrier to contact their
general practitioner (11.3%) or medical specialist and/or nurse
(6.4%). These undesired hesitations were even more common
in the noncancer control population (respectively, 37.9%
and 31.3%).

Of 2456 patients with completed treatment, 363 patients
(14.8%) had a hospital follow-up visit postponed and/or can-
celed, and 259 patients (10.5%) had a visit changed to a TC or VC
(Supplementary Table 1, available online). In case of physical
complaints or concerns, these patients reported they contacted
their general practitioner (18.9%) or medical specialist or nurse
(14.0%) less quickly as compared with pre–COVID-19, and, re-
spectively, 70.8% and 60.2% reported no difference as compared
with pre–COVID-19.

For 379 patients (12.2%), a face-to-face visit was changed to a
TC (n¼ 365) or VC (n¼ 14). Most patients reported this change to
be very or quite suitable (66.6%), but 47.1% reported that their
physical condition could not or poorly be assessed (Figure 2).
The majority (87.8%) was not worried about privacy issues, and
although 44.9% would use a TC or VC again, a face-to-face

Patients who received COVID questionnaire,  
n=4984 

Total PLCRC, N=6354 a 

Unavailable, n=1370 b

Patients who returned COVID questionnaire, 
n=3247 (65.0%) 

Non-response, n=1906 

Patients with available pre-COVID questionnaire, 
n=2770 (56.0%) 

No pre-COVID, n=477 c 

Patients with available pre-COVID questionnaire,
in follow-up (n=2176),

prior to- or currently in treatment (n=418) 

Unknown, n=176 d

Figure 1. Flowchart of COVID-19 study within the PLCRC cohort. aTotal number of patients on April 17, 2020. bPatients who deceased or patients without informed con-

sent for receiving questionnaires. cNo matching pre-COVID PLCRC questionnaire available within 1 year pre-COVID (ie, January 1, 2019 to January 31, 2020). dNo data

available on changes in clinical care planning. PLCRC ¼ Prospective Dutch Colorectal Cancer cohort; COVID ¼ coronavirus disease.
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consultation remained most preferred (70.4%), also in the sub-
group of patients prior to or in treatment (80.7%).

HRQoL and Mental Well-Being in CRC Patients vs
Controls During COVID-19

Although on average, CRC patients did not exceed TCIs regard-
ing HRQoL during the COVID-19 pandemic, a statistically signifi-
cantly larger proportion of CRC patients reported levels of
fatigue, sleep disturbance, and functional impairments that ex-
ceed TCIs, as compared with the noncancer control population
(Table 3). Elevated levels of anxiety and depression were equally
present in CRC patients and controls (anxiety: 11.3% vs 10.2%;
depression: 11.4% vs 12.3%, respectively), but patients reported
statistically significantly less moderate–severe loneliness—

especially in terms of social loneliness (respectively, 21.2% vs
32.9%). Regarding concerns about getting SARS-CoV-2 infection,
CRC patients were equally concerned as control participants.

Changes in HRQoL and Mental Well-Being From Pre–
COVID-19 to During COVID-19

Patients in follow-up (Table 4) who reported to have had
changed, postponed or canceled hospital visits, compared with
patients without changes in cancer care planning, more fre-
quently reported a clinically meaningful decrease in role (re-
spectively, 20.8% vs 16.4%), emotional (respectively, 18.7% vs
10.3%), and social functioning (respectively, 15.1% vs 11.1%) and
more often an increase in fatigue (respectively, 27.2% vs 18.1%),

Table 1. Sociodemographic, comorbidity, and COVID-19 characteristics of CRC patients (n¼ 3247), subgroups according to changes in treatment
or hospital visits and the age- and sex-matched noncancer control population (n¼ 1114)

Characteristics

Total
CRC study
population

Patients without
changes in treatment

or visitsc

Patients with
changes in

hospital visits

Patients with
changes in
treatment Pd

Matched
control

population Pe

Total No. 3247 2429 551 171 1114
Mean age (SD), y 67.1 (10.1) 67.3 (9.9) 66.1 (10.2) 66.9 (11.6) .06 66.7 (12.0) .31
�70 years, No. (%) 1406 (43.3) 1057 (43.6) 218 (39.7) 77 (45.0) .22 482 (43.3) .98

Sex (men), No. (%) 2049 (63.1) 1547 (63.7) 342 (62.1) 107 (62.6) .76 703 (63.1) 1.00
Education level, No. (%)a .31 <.001

Low 913 (28.3) 702 (29.0) 142 (26.1) 40 (23.5) 458 (41.2)
Medium 977 (30.3) 723 (29.9) 176 (32.3) 51 (30.0) 246 (22.1)
High 1336 (41.4) 992 (41.0) 227 (41.7) 79 (46.5) 407 (36.6)

Marital status (partner), No.
(%)

2638 (81.7) 1982 (81.9) 441 (81.1) 137 (81.1) .88 753 (67.6) <.001

Living situation, No. (%) .08 <.001
Alone 575 (17.8) 434 (17.9) 101 (18.5) 30 (17.5) 285 (25.6)
Partner, no children 2187 (67.5) 1658 (68.3) 365 (66.8) 104 (60.8) 577 (51.8)
Partner and children 267 (8.2) 193 (8.0) 40 (7.3) 23 (13.5) 176 (15.8)
No partner, with children 140 (4.3) 99 (4.1) 22 (4.0) 10 (5.8) 28 (2.5)
Other 69 (2.1) 43 (1.8) 18 (3.3) 4 (2.3) 48 (4.3)

Mean (SD) BMI, kg/m2 26.5 (4.3) 26.5 (4.3) 26.4 (4.1) 26.5 (5.4) .85 26.4 (4.4) .41
BMI, No. (%)
<25 kg/m2 1296 (40.2) 962 (39.8) 226 (41.4) 75 (44.4) .66 467 (42.0) .56
25 to <30 kg/m2 1366 (42.4) 1030 (42.7) 230 (42.1) 63 (37.3) 455 (41.0)
�30 kg/m2 561 (17.4) 423 (17.5) 90 (16.5) 31 (18.3) 189 (17.0)

Comorbidities, No. (%) .02 <.001
No 1184 (36.5) 914 (37.6) 177 (32.1) 54 (31.6) 345 (31.0)
1 977 (30.1) 728 (30.0) 170 (30.9) 46 (26.9) 312 (28.0)
�2 1086 (33.4) 787 (32.4) 204 (37.0) 71 (41.5) 457 (41.0)

SARS-CoV-2 virus infection,
No. (%)

.17 .004

Yes, tested positive 9 (0.3) 5 (0.2) 1 (0.2) 2 (1.2) 2 (0.2)
Probably, symptomsb and/
or fever

182 (5.7) 136 (5.6) 36 (6.5) 7 (4.1) 67 (6.0)

No, tested negative 84 (2.6) 62 (2.6) 14 (2.5) 7 (4.1) 9 (0.8)
No, not tested and no
symptoms

2944 (91.5) 2217 (91.6) 499 (90.7) 153 (90.5) 1036 (93.0)

aLow ¼ secondary education (high school) or lower; medium ¼ secondary (vocational) education; high ¼ higher (vocational) education/university. BMI ¼ body mass in-

dex; COVID-19 ¼ coronavirus 19; CRC ¼ colorectal cancer; SARS-CoV-2¼ severe acute respiratory syndrome coronavirus 2.
bRespiratory symptoms and/or fever (38�C or higher) and/or 2 or more symptoms of flu or sickness, muscle pain, eye pain, or headache, and/or I have been in contact

with someone who is (had been) infected with COVID-19. Missing: education level (n¼21 patients, n¼3 controls), living situation (n¼9 patients), BMI (n¼24 patients,

n¼3 controls), SARS-CoV-2 infection (n¼28 patients).
cMissing: data on changes in care planning (n¼96 patients). Percentages do not always add up to 100 because of rounding to whole numbers.
dP values for comparisons by changes in treatment or hospital visits using 1-way analysis of variance and v2 test.
eP values for comparison between total CRC study population and the matched control population using independent samples t test and v2 test.
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sleep disturbance (respectively, 17.7% vs 12.1%), and anxiety (re-
spectively, 25.1% vs 18.9%).

In patients in treatment (Table 5), clinically meaningful
worsening of HRQoL, anxiety, and depression was more
prevalent compared with patients in follow-up. In those
with adjusted/postponed/canceled treatment, compared with

patients without changes in cancer care planning, clinically
meaningful deterioration occurred most for physical (respec-
tively, 29.0% vs 23.4%), cognitive (respectively, 30.4% vs
23.7%), and social functioning (respectively, 34.8% vs 28.8%),
as well as for anxiety (respectively, 29.5% vs 22.1%).
Sensitivity analysis within this group showed no statistically

Table 2. Disease and treatment characteristics of CRC patients (n¼ 3247)

Characteristics
Total CRC

study population

Patients without
changes in

treatment or visitsc

Patients with
changes in

hospital visits

Patients with
changes in
treatment Pd

Total No. (%) 3247 2429 (75) 551 (17) 171 (5)
Tumor type, No. (%) .45

Colon, C18.0-18.9 1448 (44.6) 1092 (45.0) 232 (42.1) 79 (46.2)
Rectum, C19.9, C20.9 1047 (32.2) 793 (32.6) 176 (31.9) 52 (30.4)
Unknowna 752 (23.2) 544 (22.4) 143 (26.0) 40 (23.4)

Tumor stage at diagnosis, No. (%)
Stage I 516 (15.9) 397 (16.3) 85 (15.4) 16 (9.4) <.001
Stage II 583 (18.0) 449 (18.5) 99 (18.0) 17 (9.9)
Stage III 1101 (33.9) 833 (34.3) 178 (32.3) 65 (38.0)
Stage IV 286 (8.8) 199 (8.2) 44 (8.0) 33 (19.3)
Not applicable 9 (0.3) 7 (0.3) 2 (0.4) 0 (0)
Unknowna 752 (23.2) 544 (22.4) 143 (26.0) 40 (23.4)

Time since primary diagnosis, No. (%) .12
<6 mo 313 (9.6) 225 (9.3) 62 (11.3) 14 (8.2)
6 to <12 mo 568 (17.5) 407 (16.8) 108 (19.6) 34 (19.9)
12 to <24 mo 955 (29.4) 702 (28.9) 175 (31.8) 52 (30.4)
24 to <60 mo 1085 (33.4) 844 (34.7) 159 (28.9) 49 (28.7)
�60 mo 250 (7.7) 195 (8.0) 35 (6.4) 16 (9.4)
Unknowna 76 (2.3) 56 (2.3) 12 (2.2) 6 (3.5)

Current presence of metastases, No. (%)b <.001
Yes 640 (19.7) 438 (19.5) 102 (19.0) 83 (49.4)
No 2119 (65.3) 1627 (72.5) 365 (68.1) 66 (39.3)
Don’t know 271 (8.3) 179 (8.0) 69 (12.9) 19 (11.3)

Current phase of disease/treatment, No. (%)b <.001
Still have to start Tx 27 (0.8) 15 (0.6) 6 (1.1) 6 (3.5)
Currently being treated 567 (17.5) 380 (15.6) 93 (16.9) 79 (46.2)
Completed Tx, currently in follow-up care 2456 (75.6) 1859 (76.5) 445 (80.8) 84 (49.1)
Completed Tx, no follow-up care 181 (5.6) 166 (6.8) 5 (0.9) 2 (1.2)
Unknown 16 (0.5) 9 (0.4) 2 (0.4) 0 (0)

Current treatment, or soon to be started, No.
(%)b

Chemotherapy 371 (11.4) 240 (10.4) 63 (11.5) 61 (35.7) <.001
Surgery 141 (4.3) 104 (4.5) 24 (4.4) 9 (5.3) .89
Immunotherapy 81 (2.5) 52 (2.3) 15 (2.7) 12 (7.0) .001
Radiotherapy 48 (1.5) 38 (1.6) 4 (0.7) 5 (2.9) .10
Targeted therapy 27 (0.8) 19 (0.8) 1 (0.2) 6 (3.5) <.001
Symptom management 66 (2.0) 33 (1.4) 20 (3.7) 10 (5.8) <.001
Active surveillance/wait and see 268 (8.3) 189 (8.2) 44 (8.1) 28 (16.4) .001
Other 328 (10.1) 217 (9.4) 60 (11.0) 37 (21.6) <.001

Current supportive care, No. (%)b

Oncology nurse 509 (15.7) 361 (14.9) 97 (17.6) 39 (22.8) .01
General practitioner 258 (7.9) 172 (7.1) 55 (10.0) 24 (14.0) .001
Physical therapy 177 (5.5) 114 (4.7) 38 (6.9) 22 (12.9) <.001
Psychological care 122 (3.8) 68 (2.8) 33 (6.0) 16 (9.4) <.001
Dietician 103 (3.2) 76 (3.1) 21 (3.8) 6 (3.5) .71
Oncological rehabilitation 67 (2.1) 37 (1.5) 16 (2.9) 9 (5.3) .001
Other 391 (12.0) 249 (10.3) 92 (16.7) 32 (18.7) <.001

aUnknown because clinical data was not yet available because of the time-lag within the Netherlands Cancer Registry. Percentages do not always add up to 100 because

of rounding to whole numbers. COVID-19 ¼ coronavirus 2019; CRC ¼ colorectal cancer; Tx ¼ treatment.
bPatient-reported data from COVID-19-specific questionnaire. Other supportive care: patient support groups, religious and/or spiritual care, sexologist, and creative

therapy.
cMissing: data on changes in care planning (n¼96 patients).
dP values for comparisons by changes in treatment or hospital visits using v2 test.
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significant differences in HRQoL, depression, and anxiety be-
tween patients with metastatic vs nonmetastatic disease in
neither of the 3 settings of cancer care planning (data not
shown).

Factors Related to Changes in HRQoL, Anxiety, and
Depression From Pre– COVID-19 to During COVID-19

Being prior to or in treatment during the COVID-19 pandemic
and being quite a bit or very worried about getting a SARS-CoV-
2 infection were statistically significantly associated with a de-
crease in HRQoL (Supplementary Table 2, available online).
Factors statistically significantly associated with an increase in
anxiety levels were increasing age (0.01, 95% CI ¼ 0.00 to 0.03;
P¼ .03) and being quite a bit or very worried about a SARS-CoV-2
infection (1.0, 95% CI ¼ 0.7 to 1.3; P< .001), and having a partner
but no children (-0.6, 95% CI ¼ -1.1 to -0.1; P¼ .02) was statisti-
cally significantly associated with lower anxiety levels. Factors
associated with an increase in depression levels included in-
creasing age (0.02, 95% CI ¼ 0.01 to 0.03; P¼ .007), being female
(0.2, 95% CI ¼ 0.0 to 0.4; P¼ .04), being prior to or in treatment
during the COVID-19 pandemic (0.6, 95% CI ¼ 0.3 to 1.0; P¼ .001),
and being quite a bit or very worried about a SARS-CoV-2 infec-
tion (0.7, 95% CI ¼ 0.5 to 0.9; P< .001), and having metastatic dis-
ease (-0.4, 95% CI ¼ -0.8 to -0.1; P¼ .001) was statistically
significantly associated with lower depression levels.

Discussion

During the first wave of SARS-CoV-2 infections in the
Netherlands, hospital visits for patients with CRC were post-
poned or cancelled in 14.5% of patients in treatment and in
14.8% of patients in follow-up. Hospital visits were changed into
a TC or VC for 21.5% of patients in treatment and in 10.5% of
patients in follow-up. Although most patients reported this
change to be very much or quite suitable, the vast majority
favors a face-to-face consultation in the future. This pandemic
has catalyzed the implementation of telemedicine to deliver
health care, but remaining challenges for patients and medical
staff require continued research and development to ultimately
find implementation in routine health care (18,19). Moreover,
anticancer treatments were adjusted in 5.7%, postponed in

8.1%, and canceled in 0.7% of the patients in treatment. During
this early phase of the COVID-19 outbreak, a statistically signifi-
cantly larger proportion of CRC patients reported levels of fa-
tigue, sleep disturbance, and health-related functional
impairments exceeding TCIs, compared with noncancer con-
trols. Mild or severe anxiety and depression were reported
equally, and patients reported statistically significantly less so-
cial loneliness.

In patients in follow-up during the COVID-19 pandemic who
had hospital visits canceled, postponed, or changed into TC or
VC, the proportion of clinically meaningful worsening of role,
emotional and social functioning, fatigue, sleep disturbance,
and anxiety was statistically significantly higher compared with
patients without changes in cancer care planning. Interestingly,
in patients who were prior to or in treatment during the COVID-
19 pandemic, the differences between patients with and with-
out changes in treatment were non-statistically significant.
Nevertheless, in this group, the overall prevalence of clinically
meaningfully deteriorated HRQoL and anxiety was higher com-
pared with those in follow-up. Despite the absence of statistical
significance, patients whose treatment was adjusted, post-
poned, or canceled reported more often a clinically meaningful
increase in anxiety than patients without changes.

Other studies that investigated anxiety and depression in
cancer patients during the COVID-19 outbreak reported mild–
severe anxiety levels in 36%-56% of patients and mild–severe
depression levels in 19%-47% of patients (20-23). This difference
with our population (11.3%) might be explained by differences
in study population, cancer types, and nationality. In a Dutch
study in breast cancer patients, comparable mean levels of anx-
iety and depression were observed that also did not statistically
significantly change from pre–COVID-19 to during the COVID-19
pandemic (24). Our results confirm previously reported data of 2
large Dutch cohort studies that reported on practice patterns
and perceived HRQoL in patients with cancer during the COVID-
19 outbreak (24,25). First, Bargon et al. (24) previously reported
statistically significant but minimal changes in HRQoL scores
from before to during COVID-19 in breast cancer patients and
survivors. Second, van de Poll-Franse et al. (25), who included
part of the current PLCRC data, reported no clinically meaning-
ful differences in HRQoL scales between patients with various
tumor types and a matched control population. The current
analysis adds to these findings by showing that despite small

Figure 2. Evaluation of TC and VC among CRC patients who had their face-to-face appointment changed into a TC or VC (n¼379). CRC ¼ colorectal cancer; TC ¼ tele-

phone consultations; VC ¼ video consultations.

6 of 11 | JNCI Cancer Spectrum, 2021, Vol. 5, No. 4



average changes in HRQoL, a large proportion of CRC patients
does experience health-related functional impairments and fa-
tigue and sleep disturbance beyond thresholds for TCI—statisti-
cally significantly more than the age- and sex-matched
noncancer control population. Additionally, we showed that
changes in cancer care planning are associated with an in-
creased prevalence of clinically meaningful deterioration of
daily functioning, fatigue, sleep disturbance, and anxiety that
are, as such, perceptible to patients.

A positive finding was that, compared with the control pop-
ulation, CRC patients experienced statistically significantly less
social loneliness. Possibly, the government’s measures such as
restricted freedom of movement and social distancing have less
impact on cancer patients as they may already be much more
cautious about infections. To some, the COVID-19 crisis may
have distracted from focusing on their disease, which, together
with existing or increased social support from friends and fam-
ily, could have lessened the impact on psychosocial well-being.

Table 3. Quality of life (including daily functioning, fatigue, and sleep disturbances), anxiety, depression, and loneliness as reported by patients
with CRC (n¼ 3247), compared with the matched noncancer control population during the COVID-19 pandemic (n¼ 1114).

Patient-reported outcome Colorectal cancer patientsb Matched control population Pc

Total No. 3247 1114
HRQoL—EORTC QLQ-C30, 0-100, mean (SD)

Global quality of life 76.7 (18) 74.2 (17) .04
Physical functioning 86.4 (17) 89.6 (15) <.001
Role functioning 82.5 (25) 88.8 (21) <.001
Emotional functioning 86.5 (17) 87.9 (16) <.001
Cognitive functioning 88.3 (17) 92.6 (14) <.001
Social functioning 88.2 (20) 95.0 (14) <.001
Fatigue 20.3 (22) 14.7 (19) <.001
Sleep disturbances 17.6 (25) 14.8 (24) <.001
Future health worries 27.2 (25) 21.6 (22) <.001

Prevalence exceeding TCI, No. (%)a

Physical functioning, <83 963 (29.8) 245 (22.0) <.001
Role functioning, <58 459 (14.2) 96 (8.6) <.001
Emotional functioning, <71 534 (16.5) 158 (14.2) .006
Cognitive functioning, <75 609 (18.9) 115 (10.3) <.001
Social functioning, <58 286 (8.9) 36 (3.2) <.001
Fatigue, >39 503 (15.6) 106 (9.5) <.001
Sleep disturbances, >50 361 (11.2) 102 (9.2) .002

HADS, 0-21, mean (SD)
Anxiety, 0-21 3.4 (3) 3.2 (3) .05
Depression, 0-21 3.1 (3) 3.2 (3) .15

Categorical, No. (%)
Mild/severe anxiety, 8-21 365 (11.3) 114 (10.2) .03
Mild/severe depression, 8-21 367 (11.4) 137 (12.3) .24

Overall loneliness (0-6), mean (SD) 1.6 (2) 1.9 (2) <.001
Categorical, No. (%) .06

No loneliness, 0-1 1831 (57.0) 549 (49.3)
Moderate loneliness, 2-4 1142 (35.6) 444 (39.9)
Severe loneliness, 5-6 238 (7.4) 121 (10.9)

Emotional loneliness, 0-3, mean (SD) 0.9 (1) 0.9 (1) .45
Categorical, No. (%) .001

No emotional loneliness, 0-1 2314 (72.4) 819 (73.5)
Emotionally lonely, 2-3 880 (27.6) 295 (26.5)

Social loneliness, 0-3, mean (SD) 0.7 (1.1) 1.0 (1.2) <.001
Categorical, No. (%) <.001

No social loneliness, 0-1 2514 (78.8) 748 (67.1)
Socially lonely, 2-3 677 (21.2) 366 (32.9)

Worried about getting SARS-CoV-2 infection, No. (%) .03
Not at all 590 (18.4) 198 (17.8)
A little 1935 (60.2) 724 (65.1)
Quite a bit 573 (17.8) 150 (13.5)
Very much 117 (3.6) 40 (3.6)

aTCIs for the functioning and symptom scales of the EORTC QLQ-C30 (ie, below the TCI for functioning scales or above the TCI for symptom scales indicate clinically

important problems or symptoms). No TCI available for global quality of life and future health worries. COVID-19 ¼ coronavirus 2019; CRC ¼ colorectal cancer; EORTC

QLQ-C30¼European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire C30; HADS ¼ Hospital Anxiety and Depression Scale; HRQoL ¼
health-related quality of life; SARS-CoV-2¼ severe acute respiratory syndrome coronavirus 2; TCI ¼ thresholds for clinical importance.
bMissing: QLQ-C30 (n¼15-45, 0.5-1.4%), HADS (n¼17, 0.4%), loneliness (n¼36, 0.8%), emotional loneliness (n¼53, 1.2%), social loneliness (n¼56, 1.3%), worried about

SARS-CoV-2 infection (n¼34, 0.8%). Percentages do not always add up to 100 because of rounding to whole numbers.
cP values for comparison between colorectal cancer patients and the matched control population using General Linear Models, ordinal and logistic regression models

(2-sided), adjusted for education level, marital status, living situation, comorbidities, and COVID-19 status.
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Altogether, we emphasize that despite minimal average
changes in HRQoL, anxiety, and depression from pre–COVID to
during the COVID-19 pandemic, substantial differences do occur
on an individual patient level. Therefore, individual- and cancer-
specific factors related to changes in HRQoL and mental well-
being were identified. Age, sex, having a partner but no children,
metastatic disease, being in treatment, and being quite a bit or
very much worried about getting a SARS-CoV-2 infection were
factors statistically significantly associated with changes in global
quality of life, anxiety, or depression. Although individual factors
are only associated with small changes, they might be inter-
twined and could cumulatively lead to meaningful changes.
These factors should be taken into consideration by health-care
professionals and used to identify patients at risk of deterioration
of HRQoL and mental well-being during subsequent waves of
SARS-CoV-2 infections or comparable future pandemics.
Especially in the group of patients presenting with 1 or more of
the above-mentioned factors, discussing (mental) health status
and possible support is recommended.

A limitation of the current study was, first, that some clinical
information was self-reported by patients, which could have led
to misclassification and therefore dilution of our results.
Although expected to be of little influence (26), results may be
prone to seasonality, as questionnaires were completed during
spring 2020 and compared with 2019 year round. In contrast,

PROs are highly valuable as a direct measure of how patients’
health and well-being were perceived. Second, the small num-
ber of patients in treatment with changes in cancer care might
have influenced the magnitude of statistical significance.
Therefore, it is important to consider the direction and size of
the observed effect sizes. Third, because we lack information on
reasons to not participate in this study, an under- or overesti-
mation of the results because of selective response could not be
ruled out. Lastly, we observed baseline differences between CRC
patients and the control population, which could influence
comparisons between the 2 groups, however, models were ad-
justed for the imbalanced factors. There are also several
strengths related to this analysis, including the large number of
respondents, which allowed for comprehensive analyses in a
specific patient population. Moreover, the benefit of implement-
ing this questionnaire-based study in an ongoing cohort with
clinical data and PROs from diagnosis onward is that data be-
fore the COVID-19 outbreak were available allowing for a com-
parison with the year before. Additionally, this enables
longitudinal modeling of repeated PROs during future SARS-
CoV-2 infection waves and subsequent government-imposed
national prevention measures. This will provide further insight
in the impact of ongoing social distancing and other nationwide
prevention measures on patients’ well-being and will help tailor
mental support strategies.

Table 4. Changes in quality of life, anxiety, and depression from less than 1 year pre–COVID-19 to during the COVID-19 pandemic in patients
with CRC who completed treatment and were in follow-up, stratified for changes in cancer care planning

Patient-reported
outcome

CRC patients without changes in treatment
plan or hospital visits (n¼1786)

CRC patients with hospital visits canceled,
postponed, or changed into TC or VC (n¼ 390)

Pre-
COVID,

mean (SD)

During
COVID,

mean (SD)

Within
group

change
(95% CI)

Clinically
meaningful
worseninga

No. (%)

Pre-
COVID,

mean (SD)

During
COVID,

mean (SD)

Within
group

change
(95% CI)

Clinically
meaningful
worsening

No. (%)a Pb

HRQoL (0-100)
Global quality of life 80.8 (16) 80.4 (16) -0.4

(-1.1 to -0.3)
312 (17.6) 75.4 (18) 74.9 (17) -0.5

(-2.1 to 1.0)
74 (19.0) .49

Physical functioning 88.7 (15) 88.8 (15) þ0.2
(-0.3 to 0.7)

174 (9.8) 86.8 (16) 86.9 (16) þ0.1
(-1.2 to 1.4)

49 (12.6) .19

Role functioning 84.8 (23) 87.5 (21) þ2.7
(1.7 to 3.8)

293 (16.4) 78.8 (26) 81.8 (24) þ3.0
(0.5 to 5.5)

81 (20.8) .03

Emotional
functioning

87.7 (17) 89.0 (15) þ1.3
(0.7 to 2.0)

183 (10.3) 83.4 (19) 83.0 (19) -0.3
(-2.1 to 1.6)

73 (18.7) <.00c

Cognitive
functioning

88.2 (16) 90.2 (16) þ2.0
(1.3 to 2.6)

254 (14.2) 84.3 (19) 86.5 (18) þ2.2
(0.6 to 3.8)

61 (15.6) .61

Social functioning 88.8 (18) 92.5 (18) þ3.7
(2.8 to 4.5)

198 (11.1) 82.9 (22) 87.6 (20) þ4.7
(2.5 to 7.0)

59 (15.1) .03

Fatigue 19.9 (21) 15.5 (19) -4.4
(-5.3 to -3.6)

323 (18.1) 26.2 (23) 22.8 (24) -3.3
(-5.5 to -1.2)

106 (27.2) <.001c

Sleep disturbances 17.5 (24) 14.4 (22) -3.1
(-4.1 to -2.1)

215 (12.1) 22.5 (27) 20.2 (27) -2.2
(-5.0 to 0.6)

69 (17.7) .01

HADS (0-21)
Anxiety 3.1 (3.1) 3.0 (3.1) -0.1

(-0.2 to 0.0)
289 (18.9) 3.9 (3.6) 4.0 (3.4) 0.2

(-0.1 to 0.5)
85 (25.1) .01

Depression 2.8 (3.1) 2.6 (3.0) -0.1
(-0.3 to 0.0)

247 (16.2) 3.8 (3.7) 3.6 (3.5) -0.2
(-0.5 to 0.1)

54 (16.0) .92

aThat is, �10 point decrease in HRQoL functional scales or �10 point increase in symptoms scales and �1.5 points increase in HADS scales. COVID-19¼ coronavirus dis-

ease 2019; CRC ¼ colorectal cancer; HADS ¼ Hospital Anxiety and Depression Scale; HRQoL ¼ health-related quality of life; TC or VC ¼ telephone consultation or video

consultation.
bP values for difference in prevalence of worsened HRQoL and HADS between groups, using logistic regression models (2-sided), adjusted for age, sex, and number of

comorbidities. Group numbers differ from Table 1 as these depend on the availability of pre-COVID questionnaires.
cStatistically significant after Holm’s Sequential Bonferroni correction.
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To conclude, between 9.8% and 18.9% of patients without
changes in cancer care during follow-up reported clinically
meaningful worsening of HRQoL, anxiety, and depression com-
pared with the year before the COVID-19 outbreak, and in
patients prior to or in treatment, these prevalences increased to
14.6%-34.9%. Both in patients in treatment and in follow-up,
changes in cancer care planning were associated with increased
deterioration of several aspects of HRQoL and anxiety.
Interestingly, during COVID-19, patients experienced statisti-
cally significantly less social loneliness than the noncancer con-
trol population. To optimally meet patient needs, (mental)
health status and possible support options should be dis-
cussed—especially in patients presenting with 1 or more risk
factors—during future SARS-CoV-2 infection waves or compara-
ble pandemics.
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