
  

 

 

Tilburg University

Follow-up practice and healthcare utilisation of colorectal cancer survivors

Qaderi, S.M.; Ezendam, N.P.M.; Verhoeven, R.H.A.; Custers, J.A.E.; de Wilt, J.H.W.; Mols,
Floor
Published in:
European Journal of Cancer Care

DOI:
10.1111/ecc.13472

Publication date:
2021

Document Version
Publisher's PDF, also known as Version of record

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Qaderi, S. M., Ezendam, N. P. M., Verhoeven, R. H. A., Custers, J. A. E., de Wilt, J. H. W., & Mols, F. (2021).
Follow-up practice and healthcare utilisation of colorectal cancer survivors. European Journal of Cancer Care,
30(5), [e13472]. https://doi.org/10.1111/ecc.13472

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 06. Nov. 2022

https://doi.org/10.1111/ecc.13472
https://research.tilburguniversity.edu/en/publications/525e6b43-7e5f-42a9-9432-2be5279a136c
https://doi.org/10.1111/ecc.13472


Eur J Cancer Care. 2021;30:e13472.	 ﻿	   | 1 of 11
https://doi.org/10.1111/ecc.13472

wileyonlinelibrary.com/journal/ecc

1  |  INTRODUC TION

Colorectal cancer (CRC) is the third most common cancer in both men 
and women. (Siegel et al., 2020) Survival has improved significantly in 
patients with CRC due to several improvements in early diagnosis and 
treatment of the primary tumour and of metastatic disease. (Brouwer 

et al., 2018; Qaderi et al., 2020; Stok et al., 2017) Nowadays, more 
than two-third of the patients can be treated with curative intent, 
with or without (neo)adjuvant therapies such as chemotherapy and/
or radiation therapy (Jeffery et al., 2016; Stok et al., 2017).

After treatment, patients are followed to detect and treat early 
disease recurrence or metastases. Surveillance also assesses patients 
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Abstract
Objective: To examine healthcare utilisation and adherence to colorectal cancer (CRC) 
follow-up guidelines.
Methods: A total of 2450 out of 3025 stage I-III CRC survivors diagnosed between 
2000 and 2009 completed the Hospital Anxiety and Depression Scale, SF-12, EORTC 
QLQ-CR38 and Fatigue Assessment Score questionnaires, in December 2010. 
Multivariable regression analyses were performed to identify predictors for increased 
follow-up care (>1 visit than recommended by guidelines).
Results: In the first follow-up year, the average number of cancer-related visits to 
the general practitioner and medical specialist was 1.7 and 4.2, respectively. More 
than 80% of the CRC survivors was comfortable with their follow-up schedule, and 
49–72% of them received follow-up according to the guidelines. Around 29–47% was 
followed more than recommended. Simultaneously, around 4–14% of the CRC survi-
vors received less follow-up care than recommended. Survivors of stage III disease 
treated with chemotherapy received the most follow-up care. In addition, lower socio-
economic status stoma and fatigue were associated with increased follow-up care.
Conclusion: CRC survivors were predominantly followed according to national guide-
lines. Increased follow-up care is driven by advanced disease stage, chemotherapy, 
SES, stoma and fatigue. Future studies should investigate how increased follow-up 
care use can be reduced, while still addressing patients’ needs.
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for complications, adverse effects and long-term consequences, and 
provides outcome data. (Jeffery et al., 2016) In the Netherlands, 
follow-up care for CRC survivors is provided according to national 
guidelines and usually consists of at least biannual clinical visits and 
laboratory and imaging tests. (Netherlands Comprehensive Cancer 
Network, 2014) [Supplementary file 1] Currently, there is a lively 
debate in the literature about intensity and content of follow-up. 
Previous studies have shown variations in follow-up intensity be-
tween countries. (Bastiaenen et al., 2018; Grossmann et al., 2007; 
Qaderi et al., 2020) Randomised controlled trials showed that inten-
sive follow-up does not necessarily lead to better survival, or at least 
fails to produce significantly improved outcome. (Primrose et al., 
2014; Wille-Jorgensen et al., 2018) Inevitably, intensive surveillance 
results in higher costs, radiation exposure and discomfort and puts a 
heavy burden on outpatient services (Davies & Batehup, 2011; Mant 
et al., 2017; Siddika et al., 2015).

The diagnosis and treatment of CRC impact patients’ well-being. 
(Mols et al., 2007, 2018) Hence, CRC survivors often seek help for 
physical and psychosocial complaints. (Holla et al., 2016) Besides 
their medical specialist, patients seek help from the general practi-
tioner (GP) and supportive care professionals. Three studies found 
that the individual healthcare use is dependent on several factors, 
including treatment-related factors (e.g. physical and psychological 
symptoms), clinical factors (e.g. comorbidity) and sociodemographic 
factors (e.g. age, sex, marital status and educational level). (Ezendam 
et al., 2013; Holla et al., 2016; Mols et al., 2007) However, these 
studies investigated the healthcare use of cancer survivors in gen-
eral, but not specifically that of CRC survivors. Investigation of care 
use is important since it can provide information about access to 
health care and will possibly identify points for improvement.

This study aimed to investigate when and which healthcare pro-
fessionals (i.e. medical specialist or GP) are consulted during CRC 
follow-up and what percentage of patients reports general and 
cancer-related care. Also, of importance was to define adherence 
to national CRC follow-up guidelines since previous studies showed 
that there is large variation in adherence. (Grossmann et al., 2007; 
Soreide et al., 2012) Furthermore, factors correlated with increased 
(cancer-related) care use of CRC survivors were identified.

2  |  METHODS

2.1  |  Study design and data collection

For this study, data from a prospective population-based survey 
among CRC survivors, between 1 and 11 years after their diagnosis, 
were available. The survey was conducted in December 2010, and 
the data were used in 2020 for this current cross-sectional analysis 
study. Details of the data collection have been published previously. 
(Mols et al., 2013) In short, the data collection was performed within 
PROFILES (Patient Reported Outcomes Following Initial Treatment 
and Long-Term Evaluation of Survivorship). (Poll-Franse et al., 2011) 
Those diagnosed with CRC between 2000 and 2009 in the south of 

the Netherlands and registered in the Netherlands Cancer Registry 
(NCR) were eligible for participation. The NCR records register all 
newly diagnosed cancer patients in the Netherlands.

Survivors were informed of the study via a letter from their 
attending surgeon. Non-respondents were sent a reminder within 
2  months. Ethical approval for the study was obtained from the 
Medical Ethics Committee of the Maxima Medical Centre Veldhoven, 
the Netherlands (approval number 0822). All participants gave writ-
ten informed consent.

2.2  |  Patient selection and measures

For this study, the researchers selected those patients with stage 
I-III CRC that had undergone endoscopic or surgical treatment with 
curative intent between 2000 and 2009 and completed a question-
naire in December 2010. Patients with unverifiable addresses, with 
cognitive impairment, those who died prior to the start of this study 
or were terminally ill, those with stage 0/carcinoma in situ and those 
included in other studies were excluded. All eligible patients were 
invited. Individuals were contacted at various points in their survi-
vorship period ranging from 1 to 11 years after initial treatment.

2.2.1  |  Sociodemographic and clinical 
characteristics

Survivors’ sociodemographic and clinical information (age, sex, 
disease stage, tumour localisation, treatment and (neo)adjuvant 
therapies) was available from the NCR. Comorbidity at time of the 
study was assessed with the adapted Self-administered Comorbidity 
Questionnaire. (Sangha et al., 2003) Socio-economic status (SES) 
was determined by an indicator developed by Statistics Netherlands. 
Questions on marital status, educational level, current occupation, 
height and weight (to calculate body mass index (BMI)), and stoma 
information were added to the questionnaire.

2.2.2  |  Patient-reported outcomes

The SF-12 was used to assess general health/QoL. (Ware et al., 
1995) Scores were linearly transformed to a 0–100 scale; a higher 
score indicated better functioning.

Patients’ disease-specific health status was assessed by using the 
EORTC QLQ-CR38 Questionnaire (Sprangers et al., 1999). It consists 
of two multi-item scales, two single-item scales, seven symptom 
scales and an item on weight loss. All scales were linearly converted 
into a 0–100 scale. Higher scores indicated higher symptom burden.

The Hospital Anxiety and Depression Scale (HADS) was used to 
assess anxiety and depressive symptoms. (Zigmond & Snaith, 1983) 
This questionnaire is comprised of 14 items on a four-point Likert 
scale: 7 for depression and 7 for anxiety. Total scores were calcu-
lated, and a score of ≥8 was used as cut-off for clinically significant 
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anxiety or depressive symptoms. (Olsson et al., 2005; Zigmond & 
Snaith, 1983).

The 10-item Fatigue Assessment Scale (FAS) was used to assess 
how patients usually feel about their fatigue. It has good psychomet-
ric properties (Michielsen et al., 2003) and was previously used with 
cancer patients. (Michielsen et al., 2007) Responses are scored on a 
5-point scale (1: never to 5: always).

Items concerning healthcare use included questions on the num-
ber of visits to a GP and medical specialist in the past 12 months. 
Patients were asked to answer whether and how many outpatient 
visits they had. Answer categories were ‘Every 3  months’, ‘Every 
4 months’, ‘Every 6 months’, ‘Every year’, ‘Every 2 years’ or ‘No, there 
are no appointments’. In addition, self-reported patient satisfaction 
and preference regarding follow-up schedule were assessed.

2.3  |  Definitions

Tumour localisation was categorised using the International 
Classification of Disease for Oncology (ICD-O) into colon (C18.0–18.9) 
and rectum (C19.9–20.9). Disease stage was based on the pathologi-
cal tumour lymph node metastasis (TNM) classification according to 
the edition used at time of diagnosis (5th edition for 1999–2002, 6th 
edition for 2003–2009). To assess adherence to national guidelines 
recommendations, a comparison was made between self-reported 
follow-up schedule and guideline recommendations, with an upper 
and lower margin of 1 visit (allowing for 1 visit more or less than 
the guidelines). [Supplementary file 1] Since guidelines do not mark 
follow-up recommendations after 5  years, for those 6–10  years 
after diagnosis zero visits with an upper margin of 1 visit were used. 
Follow-up use was categorised as the percentage that was followed 
less than, according to, or more than the guideline recommendations.

2.4  |  Statistical analysis

Baseline characteristics were presented using descriptive statistics. 
Baseline patient, tumour and treatment characteristics between 
respondents and non-respondents were analysed. Continuous 

TA B L E  1 Differences in baseline characteristics between 
respondents and non-respondents

N (%) or mean (SD)
Respondents 
(N = 2450)

Non-
respondents 
(N = 575) p Value

Age (at time of 
diagnosis)

64.3 (9.7) 67.4 (9.7) <0.001a 

Sex <0.001a 

Male 1337 (55) 275 (48)

Female 1113 (45) 300 (52)

Localisation <0.001a 

Colon 1508 (62) 389 (68)

Rectum 942 (38) 186 (32)

Pathological stage 0.02a 

I 780 (32) 156 (27)

II 948 (39) 258 (45)

III 722 (29) 161 (28)

Resection 0.050

Yes 2448 (99.9) 572 (99.5)

No 2 (0.1) 3 (0.5)

Type of treatment

Surgery only 1215 (50) 342 (60)

Surgery and 
radiotherapy

566 (23) 95 (16)

Surgery and 
chemotherapy

496 (20) 96 (17)

Surgery and 
chemoradiation 
therapy

171 (7) 39 (7)

Miscellaneous* 1 (0.04) 3 (0.5)

Histologic grade 0.78

Well differentiated 205 (8) 43 (8)

Moderately 
differentiated

1508 (62) 363 (63)

Poorly 
differentiated

291 (12) 71 (12)

Unknown 446 (18) 98 (17)

Radiotherapy (rectum only) <0.001a 

Yes 712 (76) 132 (71)

No 230 (24) 54 (29)

Chemotherapy 0.10

Colon

Yes 462 (31) 90 (23)

No 1046 (69) 299 (77)

Rectum

Yes 205 (22) 47 (25)

No 737 (78) 139 (75)

Stoma 0.16

No 2133 (87) 513 (89)

Yes 317 (13) 62 (11)

(Continues)

N (%) or mean (SD)
Respondents 
(N = 2450)

Non-
respondents 
(N = 575) p Value

Socio-economic status <0.001a 

High 488 (20) 140 (24)

Moderate 988 (40) 242 (42)

Intermediate 879 (36) 162 (28)

Low 36 (2) 17 (3)

Unknown 59 (2) 14 (2)

Note: *miscellaneous: chemotherapy, radiotherapy alone or together 
without surgical resection. Total number (N) = 3.025.
aStatistically significant according to Student t test and chi-square tests.

TA B L E  1 (Continued)
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variables are depicted as means and standard deviations, and cat-
egorical variables as frequencies and percentages. Differences in 
characteristics and utilisation of care between short-term (≤2y), mid-
term (3-4y) and long-term (≥5y) survivors were examined using chi-
square (categorical), t test (nominal) or ANOVA tests (continuous). 
Above follow-up categories are commonly used categorisations in 
cancer research. Univariable logistic regression was used to identify 

possible associative factors. Hereafter, a multivariable logistic re-
gression model was formed using the identified factors to analyse 
the association between healthcare use and overuse and age, sex, 
marital status, BMI, educational level, SES, comorbidity, stoma and 
(neo)adjuvant therapies (e.g. radiation and chemotherapy). Also, the 
relation between patient-reported outcomes (anxiety, depression, 
fatigue) and healthcare utilisation was analysed using multivariable 

TA B L E  2 Sociodemographic and patient-related outcome measures of participants according to each follow-up (FU) year (N = 2.450)

N (%) or mean (SD)
FU 1–2 years
N = 789

FU 3–4 years
N = 488

FU 5–11 years
N = 1173 p Value

Sex 0.15

Males 445 (56) 276 (57) 616 (53)

Females 344 (44) 212 (43) 557 (47)

Age (at time of survey) 0.09

Males 68.7 (9.8) 69.5 (8.6) 69.9 (9.2)

Females 69.5 (9.9) 69.4 (9.6) 70.2 (9.5)

Marital status 0.10

Married/cohabiting 620 (80) 369 (77) 858 (73)

Divorced/separated 39 (5) 24 (5) 70 (6)

Widowed 95 (12) 74 (15) 197 (17)

Never married/never cohabitated 25 (3) 15 (3) 42 (4)

Comorbidity <0.001a 

None 196 (26) 125 (28) 251 (23)

1 222 (30) 131 (30) 305 (27)

2 or more 325 (44) 185 (42) 551 (50)

General health/QoL (SF−12) 76 (19) 77 (19) 78 (19) 0.06

Symptoms (EORTC QLQ-CR38)

Gastrointestinal 15.4 (14.5) 14.8 (13.7) 14.6 (14.4) 0.53

Chemotherapy-related 11.4 (17.0) 11.0 (15.4) 11.0 (16.1) 0.88

Stoma-related 25.7 (22.7) 24.8 (20.8) 23.8 (22.4) 0.69

HADS

Anxiety (mean) 4.6 (3.9) 4.7 (3.7) 4.5 (3.7) 0.63

Clinically significant anxiety

No 610 (80) 362 (78) 898 (80)

Yes 156 (20) 101 (22) 226 (20)

Depression (mean) 4.4 (3.8) 4.6 (3.9) 4.2 (3.5) 0.13

Clinically significant depression

No 624 (81) 366 (79) 942 (83)

Yes 150 (19) 98 (21) 195 (17)

FAS (mean)

Physical 11.6 (4.1) 11.6 (4.1) 11.3 (3.9) 0.11

Mental 9.2 (3.7) 9.2 (3.4) 8.9 (3.4) 0.08

Total 20.9 (7.1) 20.9 (6.8) 20.2 (6.6) 0.06

Clinically significant fatigue

No 480 (62) 279 (60) 731 (65)

Yes 294 (38) 185 (40) 401 (35)

Abbreviations: FAS, Fatigue Assessment Scale; HADS, Hospital Anxiety and Depression Scale.
ap values report comparison between follow-up groups, according to ANOVA and chi-square tests. p < 0.05.
A higher score represents a higher quality of life or a higher burden of symptoms or problems.
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logistic regression analysis. Analyses were performed using Stata 
software (Stata Statistical Software: Release 15. College Station, 
TX: StataCorp LLC). Two-sided analysis with p <  0.05 considered 

significant was used. We adhered to the STROBE checklist for ob-
servational cohort studies (Elm et al., 2007).

3  |  RESULTS

3.1  |  Respondents and non-respondents

A total of 2450 out of 3025 curatively treated patients with stage I-III 
CRC completed the survey, yielding a response rate of 81%. At time of 
completion of the survey, 789 patients (32%) were 1–2 years in follow-
up. Another 488 patients (20%) were 3–4 years in follow-up, and the 
remaining 1173 (48%) were 5 years or longer in follow-up. More than 
half of the participants were male (55%). Mean age at time of diagnosis 
was 64.3 years (SD: 9.7). Non-respondents were more likely to be older, 
to have a higher SES and been diagnosed with colon cancer. [Table 1].

3.2  |  Differences between CRC survivors during 
follow-up

Patients received a survey 1.4–11.4  year after diagnosis (mean: 
5.3 years). Mean age at time of survey for both men and women was 
between 69 and 70 years (SD: 9–10). [Table 2] The majority were mar-
ried (74–80%). Around 44–50% of the respondents had 2 or more 
comorbidities. Comorbidity number was higher in patients longer in 
follow-up. Around 17–22% (depending on follow-up year) experienced 
clinically significant anxiety or depressive symptoms. More than one-
third experienced clinically significant fatigue symptoms (35–40%). 
General health/QoL of the respondents was 76–78 on a scale of 0–
100 (SD: 19). General health/QoL, anxiety, depressive symptoms and 
fatigue scores did not differ between patients in short-term (1-2y), 
mid-term (3-4y) or long-term (≥5y) follow-up.

3.3  |  Follow-up visits to the GP and 
medical specialist

On average, the number of cancer-related visits to the GP was 1.7 dur-
ing the first post-operative year. [Table 3] The number of cancer-related 
visits to the GP was lower in patients longer in follow-up (p < 0.001). 

TA B L E  3 General and cancer-related visits to the medical 
specialist and GP according to follow-up year

N (%)
FU 
1–2 years

FU 
3–4 years FU > 5 years p Value

Number of visits to medical specialist in the past 12 months <0.001a 

0 times 36 (5) 34 (7) 239 (21)

1–2 times 261 (33) 219 (45) 495 (42)

3–5 times 273 (35) 144 (30) 260 (22)

>5 times 216 (27) 88 (18) 174 (15)

Number of cancer-related visits to medical specialist in the 
past 12 months

<0.001a 

0 times 65 (8) 71 (15) 436 (40)

1–2 times 347 (45) 260 (55) 470 (43)

3–5 times 237 (31) 95 (20) 121 (11)

>5 times 128 (16) 49 (10) 70 (6)

Currently in follow-up <0.001a 

Yes 726 (93) 433 (90) 715 (62)

No 54 (7) 49 (10) 434 (38)

Follow-up care schedule <0.001a 

Every 
3 months

135 (18) 57 (13) 58 (7)

Every 
4 months

43 (6) 17 (4) 21 (3)

Every 
6 months

386 (53) 222 (51) 173 (22)

Every year 93 (13) 89 (21) 238 (30)

Every 2 years 11 (2) 21 (5) 131 (17)

Less than 
2 year

61 (8) 28 (6) 170 (21)

Comfortable with schedule <0.001a 

Yes 709 (92) 428 (91) 899 (81)

No, I would 
like more 
follow-up

39 (5) 29 (6) 99 (9)

No, I would 
like less 
follow-up

11 (1) 8 (2) 19 (2)

No, I do not 
want any 
follow-up

14 (2) 5 (1) 87 (8)

Currently receiving cancer-related care from GP 0.78

Yes 128 (64) 68 (62) 136 (66)

No 73 (36) 42 (38) 71 (34)

Number of visits to GP in the past 12 months 0.47

0 times 100 (13) 68 (14) 182 (15)

1–2 times 252 (32) 177 (36) 371 (32)

3–5 times 261(33) 153 (32) 397 (34)

>5 times 172 (22) 88 (18) 219 (19)

(Continues)

N (%)
FU 
1–2 years

FU 
3–4 years FU > 5 years p Value

Number of cancer-related visits to GP in the past 12 months <0.001a 

0 times 440 (59) 336 (72) 855 (79)

1–2 times 184 (25) 85 (18) 148 (13)

3–5 times 69 (9) 31 (7) 58 (5)

>5 times 51 (7) 17 (3) 28 (3)

Note: N = 2.438 (medical specialist) and N = 2440 (GP).
ap values report comparison between follow-up groups, according to 
ANOVA and chi-square tests.

TA B L E  3 (Continued)
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The average number of cancer-related visits to the medical specialist 
during the first year postoperatively was 4.2. The majority received 
follow-up care (62–93%). The number of cancer-related follow-ups was 
different for patients enrolled at different follow-up intervals. Patients 
longer in follow-up had less cancer-related visits to the medical special-
ist. Comorbidity number was positively associated with the number of 
general visits to the medical specialist and GP. [Figure 1, p < 0.001].

3.4  |  Guideline adherence and associations with 
overuse of follow-up care

The vast majority were comfortable with their current follow-up 
schedule. A small percentage of patients in long-term follow-up pre-
ferred to receive less follow-up (7.9%), while 9% preferred to receive 
more follow-up. Figure 2  shows the percentage of survivors that 
received less than, according to, or more care than recommended, 
according to follow-up year. Around 29–47% received more follow-
up than recommended by the guidelines. In the first three years, 
around 4–14% of the CRC survivors received less follow-up care 
than recommended.

3.5  |  Associations

Logistic regression analysis demonstrated no statistically significant 
association between sex, follow-up year, number of comorbidities, 
marital status, educational level, BMI, and cancer-related GP and 
cancer-related medical specialist visits. Multivariable logistic regres-
sion analysis showed that survivors with stage III disease treated 
with or without chemotherapy were more likely to receive more 
(cancer-related) follow-up care by the medical specialist than recom-
mended by the guidelines. In addition, survivors with lower SES, the 
presence of a stoma and having clinically significant fatigue symp-
toms were more likely to receive more follow-up care. [Table 4].

4  |  DISCUSSION

In the current Dutch study, most CRC survivors received (self-
reported) follow-up care. Patients visited their GP throughout fol-
low-up, most often for reasons that were not cancer-related. The 
medical specialist was consulted primarily for cancer care. Patients 
longer in follow-up sought less general and cancer-related medical 

F I G U R E  1 General and cancer-related 
visits to the general practitioner (GP) and 
medical specialist (MS) by comorbidity 
number. Note: Number of visits expressed 
as mean. Comorbidity number was 
associated with number of GP/medical 
specialist visits (both p < 0.001)
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F I G U R E  2 Follow-up care adherence 
to the Dutch CRC guidelines (%). Notes: 
According to guidelines: 2–3 times a year 
during follow-up years 1 and 2, and 1–2 
times a year during years 3–5. For this 
comparison, an upper and lower margin 
of 1 visit was used, meaning 1 visit more 
than the guidelines was allowed
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specialist care. The vast majority of patients received follow-up 
care according to the guidelines or even more than recommended. 
Despite that, there was substantial variation in follow-up practice 
existed, with both underuse and overuse of care. Around one-third 
received (or sought) follow-up care more often than recommended, 
even >5 years after diagnosis. Only a smaller percentage, especially 
in the first three years, received less follow-up visits than recom-
mended. Nonetheless, more than 80% of survivors were comforta-
ble with their follow-up schedule. Advanced disease stage, receipt of 
chemotherapy, low socio-economic status, the presence of a stoma 
and fatigue were factors associated with follow-up care overuse.

The results from the present study suggest that more intensive 
follow-up practice is common in the Netherlands, despite limited ev-
idence for intensive follow-up schedules. (Jeffery et al., 2016; Wille-
Jorgensen et al., 2018) Comparable results regarding variation in 
follow-up practice and overuse are reported elsewhere. (Arts et al., 
2018; Grossmann et al., 2007; Nicolaije et al., 2013) The variation in 
follow-up care utilisation observed may be explained by the follow-
ing reasons. First, Dutch national guidelines are not stringent and 
allow broad interpretations. Second, regional and local protocols 
derived from the national guidelines can cause differences in prac-
tice. Third, survivors might receive care for long-term consequences 
of CRC treatment such as neuropathy, anxiety, depression, fatigue 
or stoma-related care. Moreover, approximately 20% of survivors 
develop recurrent disease during the initial 5 years post-treatment. 
(Elferink et al., 2015) In that case, patients undergo palliative treat-
ment or curative resection of oligometastatic disease. In case of, for 
instance, liver surgery for colorectal cancer metastases, follow-up 
is usually extended with another 5  years. Unfortunately, we did 
not have information regarding disease recurrence within our co-
hort. Lastly, endoscopic follow-up extends after surgical follow-up 
where patients undergo colonoscopies every 3–5 years until at least 
75 years of age.

Most patients were comfortable with their current follow-up 
schedule. A reasonable number of patients more than 5 years in fol-
low-up felt less comfortable in comparison with patients in previous 
follow-up years, and these patients preferred no follow-up care at 
all. From clinical experience, it is known that a percentage of pa-
tients desires longer follow-up than recommended, even if they are 
symptom and cancer-free. This group of patients seeks continuing 
(positive) assurance by the medical specialist or GP. Shared decision-
making and tailored counselling are needed to reduce overuse 
within this group of patients. (Arts et al., 2018) At the same time, a 
smaller percentage received less than recommended follow-up care. 
Important patient's perceived needs are support for psychosocial, 
physical and information and health system-related needs. (Sanson-
Fisher et al., 2000) Access to care, time and adequate follow-up care, 
among other factors, are required for addressing patient care needs 
and providing supportive care (Qaderi et al., 2020).

General health/QoL, anxiety, depressive symptoms and fatigue 
scores did not differ between patients in short-term, mid-term to 
long-term follow-up. Comparable results have been found in other 
studies wherein quality-of-life levels seem to return to pre-operative 

levels after one year. (Couwenberg et al., 2019) Previous studies 
identified these symptoms as major factors impairing cancer pa-
tient's lives. (Custers et al., 2016; Heinsbergen et al., 2019; Mols 
et al., 2018) In our study, fatigue was also associated with overuse 
of follow-up care. Holla et al. have shown that (supportive) care use 
was associated with patient-perceived needs such as low physical 
health, and symptoms such as anxiety, depression and fatigue (Holla 
et al., 2016).

In our study, deprived patients, patients with advanced disease 
who received chemotherapy and patients who had a stoma or expe-
rienced fatigue were more likely to receive more follow-up care. In 
an equitable healthcare system, follow-up care use should be mainly 
explained by patient needs and clinical need factors. (Andersen, 
2008) Since lower SES is also associated with more comorbidities 
and lower survival after CRC surgery (Berg et al., 2020; Syriopoulou 
et al., 2017), and these patients require more care. Factors such 
as low education, living alone and advanced disease stage (and 
therefore more likely to undergo chemotherapy) are associated 
with persistent low QoL and high psychological distress during fol-
low-up. (Qaderi et al., 2021) Patients undergoing chemotherapy are 
also more likely to develop fatigue, (Thong et al., 2013) and those 
with stoma may have a lower QoL (Vonk-Klaassen et al., 2016) and 
therefore need more follow-up care. Apart from these associations, 
follow-up care is standardised in the Netherlands with a broad and 
extensive guideline available, encompassing also various screening 
methods and treatment of long-term consequences after CRC treat-
ment and provision of supportive care. (Netherlands Comprehensive 
Cancer Network, 2014) Some of the factors can be modified through 
early screening, adequate counselling and (supportive) therapy. Also, 
better and tailored information might relieve (psychological) distress 
since earlier studies have proven that uncertainty and lack of infor-
mation lead to distress and dissatisfaction towards follow-up care. 
(Buunk et al., 2012; Qaderi, Swartjes, et al., 2020; Stiegelis et al., 
2004).

Various strategies exist to provide more patient-centred fol-
low-up care. (Qaderi, Swartjes, et al., 2020) At our university medical 
centre, a remote follow-up plan was introduced for stage I-III CRC 
survivors. (Qaderi et al., 2019) Within remote follow-up, survivors 
have access to test results and are empowered by self-management 
information. Moreover, survivors have access to telemedicine appli-
cations such as video consultation, text messaging and telephone 
services to contact their doctor or nurse practitioner. The results 
of the current study are informative and can be used in the pro-
cess and design of such initiatives. The present study has some 
limitations that should be mentioned. First, although baseline char-
acteristics of non-respondents are known, it remains unclear why 
non-respondents did not participate. Second, the cross-sectional 
data used in this paper limit the understanding of course over time 
of certain variables within patients. Third, recall bias can have led 
to less accurate answers. Patients were asked to report healthcare 
use in the past 12 months. Therefore, it is possible that patients who 
had more recent follow-up remembered their visits more accurately 
compared with those who had follow-up a longer time ago. Lastly, 



8 of 11  |     QADERI et al.

TA B L E  4 Factors associated with overuse of follow-up care using multivariable logistic regression analysis

N (%) Overuse (N = 501)
According to guidelinesd  
(N = 959) Odds ratio–95% CI

Age at time of survey

<60 years 96 (19) 133 (14) Ref

≥60 years 405 (81) 826 (86) 0.9 (0.6–1.2)

Disease stage

I 117 (23) 329 (34) Ref

II 169 (34) 385 (40) 1.2 (0.9–1.6)

III 215 (43) 245 (26) 1.8 (1.2–2.6)b 

Radiotherapy

No 327 (65) 695 (72) Ref

Yes 174 (35) 264 (28) 1.3 (1.0–1.7)

Chemotherapy

No 299 (60) 733 (76) Ref

Yes 202 (40) 226 (24) 1.7 (1.3–2.3)b 

Stoma

No 367 (73) 776 (91) Ref

Yes 134 (27) 183 (19) 1.4 (1.1–1.9)a 

Socio-economic status

High 85 (17) 212 (22) Ref

Moderate 213 (43) 369 (38) 1.4 (1.0–1.9)a 

Intermediate 177 (35) 334 (35) 1.5 (1.0–2.1)a 

Low 9 (2) 12 (1) 1.6 (0.6–4.3)

Unknown 17 (3) 32 (3)

HADS anxiety

No 349 (70) 745 (78) Ref

Yes 127 (25) 182 (19) 1.1 (0.8–1.6)

Unknown 25 (5) 32 (3)

HADS depression

No 363 (72) 771 (81) Ref

Yes 114 (23) 167 (17) 1.0 (0.7–1.4)

Unknown 24 (5) 21 (2)

FAS

No 254 (51) 603 (63) Ref

Yes 230 (46) 329 (34) 1.3 (1.0–1.8)a 

Unknown 17 (3) 27 (3)

Mean (SD)

General health/QoLc  78 (18) 73 (21) 1.0 (1.0–1.0)

Symptomsc 

Gastrointestinal 17 (15) 14 (13) 1.0 (1.0–1.0)

Chemotherapy-related 14 (18) 10 (15) 1.0 (1.0–1.0)

Note: Sex, FU year, comorbidity, marital status, educational level and BMI were not statistically significant factors in univariable logistic regression 
models and therefore excluded from multivariable analysis. N = 1.460. Definitive multivariable model based on 1.367 subjects due to missing values 
in continuous variables (BMI, general health/QoL and symptoms). The numbers do not always add up to 100 due to rounding off to whole numbers.
Abbreviations: FAS, Fatigue Assessment Scale; HADS, Hospital Anxiety and Depression Scale.
ap < 0.05.
bp < 0.01.
cA higher score represents a higher quality of life or a higher burden of symptoms or problems.
dAccording to guidelines: 2–3 times a year during follow-up years 1 and 2, and 1–2 times a year during years 3–5.
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since follow-up utilisation was reported by the patient, it is unclear 
how much follow-up care was precisely provided to patients.

Regardless of the limitations noted, the results contribute to the 
current debate about frequency of follow-up care of CRC survivors 
by demonstrating the state of follow-up care utilisation and identify-
ing the factors associated with follow-up care utilisation. Our results 
can provide healthcare professionals information to better organ-
ise follow-up care. The study was carried out in a population-based 
setting providing real-world results and representing daily practice. 
The high response rate, large number of participants and large range 
in time since diagnosis enhance the generalisation of the results to 
a broader population of CRC survivors in the Netherlands and to 
countries with similar healthcare systems.

In conclusion, CRC survivors visited their GP throughout fol-
low-up, often for reasons that were not cancer-related. The medical 
specialist was consulted primarily for cancer care. Long-term survi-
vors sought less general and cancer-related medical specialist care. 
CRC survivors were predominantly followed according to national 
guidelines. However, substantial variation in follow-up practice ex-
isted. Follow-up overuse is still practised in one-third of the patients 
and is driven by advanced disease stage, receipt of chemotherapy, 
low socio-economic status, the presence of a stoma and fatigue. 
Proactive screening, adequate counselling and therapy of long-term 
consequences according to guidelines are important. Future studies 
should investigate how overuse can be reduced, while still address-
ing patients’ needs.
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