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Abstract

Objective The aim of the present study was to evaluate 
psychological effects of the state-of-art intensified follow-up 
protocol for colorectal cancer patients in the CEA Watch trial.
Materials and Method At two time points during the 
CEA Watch trial questionnaires regarding patients’ attitude 
towards the follow-up, patients’ psychological functioning 
and patients’ experiences and expectations of the follow-
up were sent to participants by post. Linear mixed models 
were fitted to assess the influences and secular trends of 
the intensified follow-up on patient’s attitude towards the 
follow-up and psychological functioning. Odds ratios were 
calculated using ordinal logistic mixed model to compare 
patients’ experiences to their expectations, as well as their 
experiences at two different time points.
Results No statistical significant effects of the intensified 
follow-up were found on  patients’ attitude towards the 
follow-up and psychological functioning variables. For sec-
ular trends, negative slopes were observed for nervous an-
ticipation subscale (Estimate: -0.50, 95%CL: [-0.90, -0.09], 
p-value: 0.02 ) and Hospital Anxiety and Depression Scale 
(HADS) Anxiety score (Estimate: -0.4346, 95%CL: [-0.80, 
-0.07], p-value: 0.02), respectively. Patients had high expec-
tations of the intensified follow-up and their experiences at 
the second time point were more positive compared to the 
scores at the first time point.
Conclusion The intensified follow-up protocol posed no 
adverse effects on patients’ attitude towards the follow-up 
and psychological functioning. In general, patients were 
more nervous and anxious at the start of the new follow-
up protocol and had high expectations of it. As they spent 
more time in the follow-up and became more adapted to it, 
the nervousness and anxiety decreased and the preference 
for the frequent blood test became high.
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Introduction

Recent studies investigating follow-up strategies for colorectal cancer (CRC) patients af-
ter treatment have provided favourable evidence for more intensive follow-up protocols 
using the measurement of serum carcinoembryonic antigen (CEA). It has been shown 
that intensive follow-up protocols are associated with higher detection rate of curative re-
currences and shorter detection time compared to a minimal follow-up strategies or less 
intensive ones [1–4]. In addition, ranging from non-significant to modest survival ben-
efits have been reported by some studies as well [4–6]. Nowadays, such intense follow-up 
scheme has become guidelines for routine practice [7,8].

The CEAwatch trial (Netherlands Trial Register 2182) [9] is a multicentre ran-
domized controlled trial conducted in  the Netherlands between year 2010 and 2012. 
In this trial, the intensified follow-up protocol adheres bimonthly CEA measurements 
in the first three years and trimonthly CEA measurements during the fourth and fifth 
years combined with CT imaging. The control follow-up protocol is the Dutch care as 
usual follow-up guideline of which consists every 3–6 months CEA measurement and 
outpatient clinic visit every six months for the first three years and yearly CEA measure-
ment and outpatient visit during the fourth and fifth year. Compared to the care as usual 
follow-up, the trial showed that the recurrences are detected earlier by  the intensified 
follow-up protocol such that higher proportion of recurrences can be treated with cura-
tive intent [9].

There is however no information with regards to the influences of the intensi-
fied follow-up protocol on the psychological aspects of patients and patients acceptance. 
Concerns have risen on the effects of high frequent CEA measurements and with that 
frequent reminders of the past disease, and the protocol that includes less frequent outpa-
tient clinic visits and partial communication of results by letter. Considering the medical 
benefits, the psychological outcomes should be at least comparable with the care as usual 
follow-up protocol.

The aim of this study was to evaluate the psychological effects of the interven-
tion follow-up protocol in the CEAwatch trial. The null hypothesis was that the intensi-
fied follow-up has no effects on patients’ attitude towards follow-up and psychological 
functioning. The primary outcomes of this psychological evaluation study were patients’ 
attitude towards the follow-up and their psychological functioning including anxiety 
and depression, fear of recurrences and cancer worries. The secondary outcomes were 
patients’ experiences and expectations of the intensified follow-up.
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Materials and Methods

Study design

The assessments of patients’ psychological variables were performed alongside the CEA 
Watch trial. A  detailed description of the trial has previously been published [9]. The 
CEAwatch trial is a multicenter stepped wedge cluster randomized trial (SW-CRT) con-
ducted between 1st October, 2010 and 1st October, 2012 with eleven participating hospi-
tals from the Netherlands. SW-CRT is a unidirectional design that allows the interven-
tion to roll-out sequentially for all clusters of hospitals at different time periods of the 
trial [10–12]. In the CEAwatch trial, hospitals were randomly grouped into five clusters 
and all clusters started with the care as usual follow-up protocol. Every three months, one 
randomly selected cluster switched from care as usual to intensified follow-up protocol 
(Table 1). During the trial, patients with AJCC stage I – III CRC after curative treatment 
were included. Patients who received adjuvant chemotherapy were eligible after cessation 
of the adjuvant therapy.

Table 1. Follow-up schedule over time, according to the stepped wedge cluster-randomized design. 

Cluster Oct, 2010 Jan, 2011 Apr, 2011 Jul, 2011

1

Oct, 2011 Jan, 2012

2

1 CAU CEA CEA CEA CEA CEA

2 CAU CAU CEA CEA CEA CEA

3 CAU CAU CAU CEA CEA CEA

4 CAU CAU CAU CAU CEA CEA

5 CAU CAU CAU CAU CAU CEA

At day 1 of every three-monthly period a new cluster switches from the care as usual protocol (CAU) to the 
intensified follow-up protocol (CEA). Grey periods 1 and 2 represent the times questionnaires were sent (1st 
round September 2011, 2nd round June 2012)

The intensified follow-up protocol used in  the CEA Watch trial adhered to bimonthly 
CEA measurements in  the first three years and trimonthly CEA measurements during 
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the fourth and fifth years of the follow-up. Assessment of the rise in CEA was performed 
and an additional blood sample was drawn in case of CEA rise above 20% compared to 
the latest value, with minimum lower threshold CEA value 2.5 ng/mL. Outpatient clinic 
visits with imaging of thorax and abdomen were performed annually during the first three 
years of the follow-up. Blood test results (CEA value) including a laboratory form for the 
next appointment were sent to patients by automatically generated letters from a com-
puter supporting system [13]. The care as usual follow-up followed the recommendation 
in the national guidelines of the Netherlands. This includes an outpatient clinic visit every 
six months for the first three years and annual visit during the fourth and fifth year, liver 
ultrasound and chest X-ray at each clinic visit, CEA measurements every 3–6 months for 
the first three years and once a year measurements during the fourth and fifth year.

Data collection and questionnaires

The psychological effects of the follow-up protocol were evaluated by questionnaires sent 
by post. At two time points during the trial, patients were asked to fill in the question-
naires. The first time points was September 2011, after three of the five clusters (6 of the 
11 hospitals) had already switched to the intensified follow-up and the other two clusters 
were still in the care as usual follow-up. The second time point was June 2012, when all 
clusters had crossed over to the intensified follow-up and all patients had experienced 
the intensified follow-up (see Table 1). This had consequences of having different time 
between adopting intensified follow-up protocol and the psychological assessment. The 
durations of experiencing the new intensified follow-up protocols for patients from dif-
ferent clusters varied.

The questionnaires consisted of four sections: attitude towards follow-up, psy-
chological functioning, experiences and expectations and sociodemographic data. Other 
disease-specific information, such as primary tumor stage, was retrieved from the CEA 
Watch trial.

Attitude towards follow-up: Patients’ attitude towards the follow-up was 
measured by a validated 16-item questionnaire previously developed to assess routine 
follow-up of colorectal cancer [14]. The questionnaire consisted of four subscales: reas-
surance, nervous anticipation, perceived disadvantages of the follow-up and communi-
cation (with physicians). Multiple items with Likert scales were combined to derive the 
sum scores for each subscale. For reassurance and communication, higher scores corre-
sponded to more positive responses, while higher score corresponded to more negative 
responses for nervous anticipation and perceived disadvantages.

Psychological functioning: The fear of recurrence was assessed by a 6-item ques-
tionnaire. From the original 3-item questionnaire used by  several former studies [14, 
15], this instrument was extended so that it is more tailored to the trial. The English 
translation of the added three items can be found in Table 2. Outcomes were measured 
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with the sum scores of the 6 items ranging from 6 to 24. A higher score indicates stronger 
fear. The reliability of this questionnaire was high (Cronbach’s alpha: 0.80). In addition, 
cancer worries were examined using the Dutch version of the validated Cancer Worry 
Scale [16–18], with each item using a 4-point Likert scale ranging from “never” to “al-
most always”. General anxiety and depression were examined by  the Dutch version of 
the Hospital Anxiety and Depression Scale (HADS) [19]. It consisted of 14 items with 7 
items for anxiety (ranging from 0 to 21) and 7 items for depression (ranging from 0 to 
21). Within the HADS, a higher score meant more anxiety and depression respectively.

Experiences and expectations: For this part, a  self-developed questionnaire 
was used. Patients were asked to complete 15 questions about their experiences during 
the intensified follow-up. If patients were still in the care as usual follow-up and had no 
experiences about the intensified follow-up, they were asked to answer the same 15 ques-
tions about the intensified follow-up to compare their expectations to the experiences. 
A 5-point Likert scale ranging from 1 to 5 was used for these items. These 15 questions 
are listed in Table 3.

Statistical analyses

The aforementioned SW-CRT design required special attention of the secular trends 
in the analysis of the questionnaire data. Considering the nested structure of the design, 
a linear mixed model was used to assess the effects of the intensified follow-up on pa-
tients’ attitude towards the follow-up and their psychological function corrected for the 
secular trends. To be more specific, for each outcome, three types of effects were assumed, 
namely the time effects, the treatment effects and the differences between patients who 
switched from control to intervention and those who experienced intervention only for 
both measurement rounds. Time effect was estimated by contrasting second time mea-
surements to the first time measurements within the group of patients who only had 
intervention for both rounds. The treatment effect was estimated by  contrasting two 
treatment groups at the first time but correcting for the differences between patients, 
that is the third type of effects mentioned above. The psychological effects of the follow-
up protocol were also corrected for age, gender and tumor stage. Outcomes from two 
measurement time points were modeled as bivariate normal and hospital was consid-
ered as a random effect. Since patients’ scores were not normally distributed within the 
attitude and psychological functioning dimensions, sensitivity analysis was conducted. 
These outcomes were reanalyzed with proper transformation of the outcome. To keep the 
interpretation of the results simple and straightforward, the results of the linear mixed 
model were reported unless the sensitivity analysis would demonstrate an contradiction 
in conclusions. In that case, the results of the sensitivity analysis were reported instead.
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Table 3. Patient characteristics and summary of primary outcome scores for the first round and 
second round evaluations

Round 1 (n = 1591) Round 2 (n = 1556)
Age: median (range) 68 (26–94) 68 (29–93)
AJCC stage

I 397 (27.49%) 412 (29.92%)
II 570 (39.47%) 550 (39.94%)
III 477 (33.03%) 415 (30.14%)

Gender
Female 685 (43.11%) 621 (40.01%)
Male 904 (56.89%) 931 (59.99%)

CEA follow-up
Intervention 770 (48.43%) 1554 (100.00%)
Control 820 (51.57%) 0 (0.00%)

Attitude towards follow-up
Reassurance 13 (4–16) 13 (4–16)
Nervous anticipation 7 (5–20) 7 (5–18)
Perceived disadvantages 4 (3–11) 4 (3–11)
Communication 13 (4–16) 13 (4–16)

Psychological functioning
Fear of recurrence 12 (6–23) 12 (5–22)
HADS: Anxiety 3 (0–21) 3 (0–21)
HADS: Depression 2 (0–20) 1 (0–20)
Cancer worries 13 (8–31) 13 (8–31)

To evaluate patients’ experiences and expectations of the intensified follow-
up, an ordinal logistical mixed model with cumulative logit link function was applied 
and odds ratios were calculated for two comparisons. The first comparison is between 
patients’ experiences and their expectations corrected for the temporal effects. The 
second one is between patients’ experiences measured at the 2nd time point and the 
experiences measured at the 1st time point. The model was also adjusted for patients’ 
age, gender and the tumor stage. Principal components analysis and correlation analy-
sis suggested no satisfying structural relationships among these 15 items. Thus, the 
analysis was done item by item. The p-value and confidence limits of the odds ratio 
(OR) were adjusted by Bonferroni correction. Only the odds ratios between experi-
ences and expectations, as well as the odds ratios of experiences between the two time 
points, were presented in the result section.

If patients did not complete at least 80% of the items within certain subscales 
or dimensions, the score of this subscale/dimension was considered missing. Statistical 
analyses were performed with SAS® statistical software, version 9.4.
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Results

Patient characteristics and response rate

On November 1st, 2011, total of 2,016 patients participated in the CEAwatch trial, and 
received the questionnaires. A  total of 1,591 patients (78.9%) returned the question-
naires. On May 1st, 2012, total of 1,848 patients participated in the CEAwatch trial, 1556 
(84.2%) of them returned the questionnaires. Patient characteristics of the two rounds are 
given in Table 4. During the first round, 820 (51.6%) of them participated in the care as 
usual follow-up and 720 (48.4%) were in the intensified follow-up (1 missing). At second 
round, all patients (2 missing) were in  the intensified follow-up (Table 4). Among all 
patients, 1162 of them participated in both rounds of questionnaires.

Table 4. Estimates and 95% confidence limits of follow-up protocol effects and secular trends from 
linear mixed model for patients’ attitude towards the follow-up and psychological functioning

Intensified follow-up vs. care as usual Time trends
Estimates 95% CL p-value Estimates 95% CL p-value

Reassurance 0.1135 -0.4221 0.6491 0.64 -0.2258 -0.5062 0.0546 0.10
Nervous anticipation 0.5113 -0.2867 1.3092 0.18 -0.4961 -0.9019 -0.0904 0.02*
Perceived disadvantage 0.2097 -0.3316 0.7511 0.40 -0.1890 -0.4645 0.0865 0.16
Communication 0.2438 -0.5788 1.0664 0.52 -0.3178 -0.7392 0.1036 0.13
HADS: Anxiety 0.5876 -0.0922 1.2674 0.09 -0.4346 -0.8014 -0.0678 0.02*
HADS: Depression 0.3379 -0.4100 1.0858 0.33 -0.1552 -0.5431 0.2327 0.40
Cancer worries 0.2404 -0.6637 1.1136 0.55 -0.2117 -0.6637 0.2404 0.33
Fear of recurrence 0.1983 -0.7522 1.1487 0.65 -0.1879 -0.6728 0.2971 0.41

Primary outcomes

The estimations for the psychological effects on patients’ attitude towards follow-up and 
psychological functioning of the intensified follow-up protocol and time periods differ-
ences are shown in Table 5. No statistical significant effects of the intensified follow-up 
were found on patients’ attitude towards the follow-up. Furthermore, there were no signifi-
cant differences on anxiety and depression, fear of recurrences and cancer worries between 
the intensified follow-up protocol and care as usual follow-up. Comparing between two 
time points, statistically significant lower score were observed at the second time points for 
nervous anticipation subscale (Estimate: -0.50, 95%CL: [-0.90, -0.09], p-value: 0.02 ) and 
HADS Anxiety score (Estimate: -0.4346, 95%CL: [-0.80, -0.07], p-value: 0.02), respectively, 
suggesting that patients were more nervous and anxious at the start of the trial and gradu-
ally adapted to the new protocol. No temporal differences were found for other subscales.
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Table 5. Estimates and 95% confidence limits of follow-up protocol effects and secular trends from 
linear mixed model for patients’ attitude towards the follow-up and psychological functioning

Intensified follow-up  
vs. care as usual Time trends

Estimates 95% CL p-value Estimates 95% CL p-value
Reassurance 0.1135 -0.4221 0.6491 0.64 -0.2258 -0.5062 0.0546 0.10
Nervous anticipation 0.5113 -0.2867 1.3092 0.18 -0.4961 -0.9019 -0.0904 0.02*
Perceived disadvantage 0.2097 -0.3316 0.7511 0.40 -0.1890 -0.4645 0.0865 0.16
Communication 0.2438 -0.5788 1.0664 0.52 -0.3178 -0.7392 0.1036 0.13
HADS: Anxiety 0.5876 -0.0922 1.2674 0.09 -0.4346 -0.8014 -0.0678 0.02*
HADS: Depression 0.3379 -0.4100 1.0858 0.33 -0.1552 -0.5431 0.2327 0.40
Cancer worries 0.2404 -0.6637 1.1136 0.55 -0.2117 -0.6637 0.2404 0.33
Fear of recurrence 0.1983 -0.7522 1.1487 0.65 -0.1879 -0.6728 0.2971 0.41

Secondary outcomes

The comparisons between patients’ experiences and expectations are shown in Figure 1. 
In general, comparing patients’ experiences in the intensified follow-up to their expecta-
tions, the responses were towards the negative end of the spectrum. Particularly, patients 
expressed that the stress of the blood test was higher than they expected (OR: 0.11, 95% 
CL: [0.05, 0.23], p-value: < 0.001) while they were less reassured by it (OR: 0.37, 95% CL: 
[0.20, 0.66], p-value: < 0.001) and the preferences of the blood tests were not in favour of 
the intensified follow-up (OR: 0.23, 95% CL: [0.12, 0.42], p-value: < 0.001). In addition, 
the inconveniences of the blood tests like waiting time to turn in a blood sample (OR: 
0.11, 95% CL: [0.05, 0.25], p-value: < 0.001) and results sent by letters (OR: 0.04, 95% CL: 
[0.02, 0.07], p-value: < 0.001) were less appreciated.

Figure 1. Patients experiences of the intensified follow-up compared to their expectations
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In the comparisons between patients’ second experiences and their first time ex-
periences, the responses at the second time were more positive than the one at the first 
time as shown in Figure 2. At the second time points, patients had statistically significant 
higher probability to give a more positive response. Specifically, patients were more posi-
tive about all the items that did not meet with expectations in the previous comparison. 
Blood tests were less stressful (OR: 5.07, 95% CL: [3.23, 7.97], p-value: < 0.001) and pro-
vided more reassurance (OR: 2.09, 95% CL: [1.44, 3.03], p-value: < 0.001) at the second 
time point compared to their first time experiences. Preferences of the blood test became 
higher (OR: 2.80, 95% CL: [1.91, 4.12], p-value: < 0.001) and the frequent tests were more 
preferred in  replacement of having conversation with the doctors (OR: 1.82, 95% CL: 
[1.26, 2.62], p-value: < 0.001).

Figure 2. Patients’ 2nd time experiences of the intensified follow-up compared to their 1st time experiences Sensitivity analysis

The hypothesis tests of the linear mixed model could be affected by the skewed residual 
of the data. For reassurance subscale, the conditional residual was negatively skewed and 
was first converted to positive skewness and then logarithm-transformed. The estima-
tions after the transformation (both treatment effect and time effect) were more towards 
the null and were consistent with the estimations of the linear mixed model. For nervous 
anticipation and cancer worry subscale, direct logarithm transformations were applied 
respectively. The treatment effect remained non-significant and the time effect remained 
significant for nervous anticipation. Both effects were shifted towards the null for cancer 
worry subscale. For both HADS subscales, square root transformations were used and 
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the results remained the same. The rest of the subscales were normally distributed. To 
conclude, the results of the sensitivity analysis agreed with the linear mixed model and 
the estimations presented were accurate enough to be clinically meaningful.

Discussion

In the CEAwatch trial, an intensified follow-up protocol was compared to the Dutch care 
as usual follow-up guideline. The major differences in the intensified follow-up protocol 
relevant to the discussion of the present study was that the frequency of outpatient clinic 
visit during the first three years of the follow-up were reduced and in replacement was 
a more intensive CEA measurements scheme.

The effects of the intensified follow-up protocol for CRC patients after surgery 
in the CEAwatch trial were evaluated with regards to patients’ psychological variables. 
No statistical significant effects were found on patients’ attitude towards the follow-up 
and psychological functioning. Furthermore, patients’ nervous anticipation scores and 
HADS anxiety scores were both significantly lower in the second time points suggesting 
that patients became less nervous and anxious with more time spent in the new follow-
up protocol. For patients’ psychological functioning, no proof of increased burden or 
improvement was observed comparing the intensified follow-up protocol to the care as 
usual follow-up protocol.

Comparisons between patient’s experiences and expectations resulted in more 
negative responses for patient’s experiences which indicate that the expectations of the 
new follow-up protocols were high. On the other hand, by analysing the experiences 
at two different time points, we found that the responses became more positive later 
in  time. Especially, patients responded more positively to blood test including reas-
surance, stressfulness and preference. This is in accordance with the results from the 
primary outcome that no decrease in reassurance were observed since it has been shown 
that patients are reassured by outpatient clinic visits and having conversation with the 
doctors [14]. From the present study, one may deduce that the frequent blood test com-
pensated for less frequent clinic visit in the intensified follow-up protocol in terms of 
reassurance. In addition, patients’ responses to the inconveniences of the blood tests 
were improved with time as well.
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It has been mentioned that follow-up may remind patients of their cancers and 
possible relapsing of malignant disease [14]. However, even with more frequent blood 
tests, patients’ cancer worries and fear of recurrences did not increase, nor did the HADS 
anxiety scores. On the contrary, patients’ HADS anxiety scores decreased with time sug-
gesting patients became less anxious once they spent more time in the follow-up. Fur-
thermore, it is expected that patients were more nervous and anxious about the new 
follow-up protocol as they were inexperienced with this new strategy. And once they 
spent more time in it, the nervousness and anxiety decreased.

Currently, limited information is available regarding the impact of follow-up 
protocols on  patients’ quality of life and psychological functioning [14, 20] from the 
literature. The FACS study also planned to investigate the quality of life and satisfac-
tion of care of the colorectal cancer follow-up and the results have not been published 
yet. The presented study with large sample size and high response rate provided such 
information for the state-of-art post-treatment follow-up protocol. Meanwhile, the re-
sults of the secondary outcome should be interpreted with caution since for this study 
relevant questions were formulated and these were analyzed item by item. The purpose 
was to provide a qualitative insight in patient’s expectations and experience, tailored to 
the features of the intensified follow-up protocols used in  the CEAwatch trial. In our 
opinion, it is sufficient enough to provide indirect evidence on the general trends of pa-
tients experiences with regards to the intensified follow-up and is in agreement with the 
primary outcomes. In addition, doubts have been raised as to the validity of the HADS. 
It is recommended not to use this instrument anymore for future study. However, the 
questionnaires were already used by then.

In conclusion, the intensified follow-up protocol posed no adverse effects 
on patients’ attitude towards the follow-up and psychological functioning. In general, 
patients were more nervous and anxious at the start of the new follow-up protocol and 
had high expectations of it. As they spent more time in the follow-up and became more 
adapted to it, the nervousness and anxiety decreased and the preference for the frequent 
blood test became high.
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